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Foreword 


Illinois lies near the center of the Mississippi 
Flyway, with the breeding grounds to the north 
and the wintering grounds to the south. The 
Illinois River bisects the northern two-thirds of 
the state, the Mississippi River flanks the western 
boundary, and the Ohio and Wabash rivers delin- 
eate the southeastern border. The prairies so 
prevalent in east-central Illinois at the time of 
European settlement were rich in wetlands. 
Remarkable wetlands such as the Winnebago 
Swamp, Kankakee Marsh, northeastern glacial 
marshes, and bald cypress-tupelo gum swamps in 
the southern tip of the state complemented the 
luxurious bottomlands of the river floodplains. 

Because of the high quality and abundance of 
its wetlands and deepwater habitats, Illinois 
hosted legions of waterfowl and other waterbirds. 
It is not surprising that a strong and colorful 
waterfowl tradition emerged in the Prairie State, 
particularly along the Illinois and Mississippi 
rivers. Market hunters found abundant waterfowl 
to harvest and ship to restaurants throughout the 
eastern United States, and private duck clubs 
were established in the late 1800s, some of which 
continue to operate. 

In 1938, when wildlife management was in its 
infancy, the Illinois Natural History Survey began 
its waterfowl research program with the employ- 
ment of Arthur S. Hawkins and Frank C. Bellrose. 
Shortly thereafter, Jessop B. Low and John M. 
“Frosty” Anderson joined Hawkins and Bellrose 
at the Survey's field station on the Illinois River 
near Havana. These now-famous biologists 
developed a unique and still active program in 
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waterfowl research, including aerial estimates of 
waterfowl numbers, documentation of food 
habits, monitoring seed yields of wetland plants, 
an enormous banding endeavor, verification of 
lead poisoning in waterfowl, and the develop- 
ment of nesting structures for Wood Ducks. 

The Illinois Natural History Survey was per- 
haps the first agency to conduct annual 
estimates of waterfowl numbers on the same 
areas. When Bellrose began these counts along 
the Mississippi and Illinois rivers, he traveled by 
auto, canoe, and on foot. Airplanes became 
available after World War II, and aerial flights 
were initiated in the fall of 1948. Bellrose con- 
tinued these annual estimates until 1970, when 
Robert D. Crompton took over the task. He was 
replaced in 1990 by Michelle M. Georgi, who has 
continued the annual estimates since that time. 
The first regular counts of Bald Eagles in Illinois 
were made during the flights to estimate water- 
fowl numbers. Thus, Illinois has uninterrupted 
annual estimates of waterfowl numbers along 
the Mississippi and Illinois rivers made by only 
three individuals since 1938. No other state can 
match this record. In 1972, the annual estimates 
were expanded to include several cooling lakes 
at power plants, selected reservoirs, wetlands, 
other rivers, and additional sections of the 
Illinois and Mississippi rivers. 

In 1982, Stephen P. Havera became Director of 
the Havana field station (now the Forbes 
Biological Station) and took on responsibility 
for supervising the waterfowl estimates. While 
Crompton and Georgi did the estimating, 
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Havera flew periodically to familiarize himself 
with the areas being surveyed. 

The estimates, which are indices and not cen- 
suses, record the relative abundance of water- 
fowl at one point in time on the same areas by 
the same observers over several years. They 
establish the distribution, relative abundance, 
species composition, and intensity of use by 
waterfowl in Illinois on a regular (weekly or 
biweekly) basis during fall and spring. This infor- 
mation is used by the Illinois Department of 
Natural Resources to establish hunting seasons 
and to determine other management policies. 
Federal agencies (U.S. Fish and Wildlife Service, 
U.S. Army Corps of Engineers, and others), power 
companies, newspapers, waterfowl hunters, bird 
watchers, and others also rely on this informa- 
tion for various purposes. In addition, the water- 
fowl estimates provide a long-term database that 
Havera has used as the foundation upon which 
to build Waterfowl of Illinois. 

Readers, however, will find much more than 
estimates of the numbers of ducks and geese in 
this book. Illinois was one of the first states to 
license duck clubs and continues to be a leader 
among states in the number of active clubs. 
Several of these groups offered Havera the use 
of their records, some dating back to the nine- 
teenth century, for this book. Illinois was also an 
early leader in creating refuges (rest areas) for 
waterfowl, and the first large-scale trapping and 
subsequent banding of ducks was spearheaded 
by Frederick C. Lincoln, near Browning, Illinois, 
in 1922. Nurtured by this environment, 
Illinoisans elevated the carving of decoys and 
the making of duck calls to art forms; they also 
pioneered the dubious practices of using live 
decoys and baiting to attract waterfowl. All of 
these subjects, however, form only a part of what 
is included in Waterfowl of Illinois. 

Wildlife researchers at the Natural History 
Survey realized that much of the history of 
waterfowl in Illinois would be lost if the various 
sources of information were not brought 
together and published in a form available to 
researchers, managers, libraries, waterfowl 
hunters, bird watchers, environmentalists, and 
many others. With enthusiastic help from col- 
leagues, state and federal agencies, private 
foundations, and the public, Havera undertook 
this formidable task. 


This volume, therefore, represents an accu- 
mulation and analysis of data from the mid- 
1850s through the mid-1990s. It was important 
that this information be coalesced into a single 
source to benefit management and stimulate 
future research, especially as waterfowl habitats 
are continually threatened by urban and agricul- 
tural development and management problems 
become more complex. Although much progress 
has been made in waterfowl and wetland man- 
agement, the future holds many challenges. 
Ideally, this book will contribute to a promising 
future for waterfowl and wetlands in Illinois and 
the Midwest. With its even wider geographical 
perspective, it offers information vital to flyway 
and national management of waterfowl. 

During the preparation of this book, Havera 
had many time-consuming responsibilities as a 
research biologist and director of the Forbes 
Biological Station. | commend him for his persis- 
tence and determination to see the project to 
completion. The result of his efforts is an impor- 
tant contribution to the waterfowl resource, not 
only in Illinois but in areas far outside its borders. 


Glen C. Sanderson 

Principal Scientist Emeritus 
Center for Wildlife Ecology 
Illinois Natural History Survey 
30 May 1998 


Preface 


Growing up along the Illinois River in Peoria, | 
became interested at an early age in the river, its 
wetlands, and, naturally, its waterfowl. Toddling 
along with my dad and brothers before my first 
birthday while they hunted Mourning Doves 
instilled in me a passion for the outdoors. My par- 
ents were from small towns in central Illinois, and 
| spent many summers working on the farms of my 
grandparents and aunts and uncles. Consequently, 
the land in all its aspects and the wildlife it sup- 
ports became an important part of my life. 

My interest in waterfowl grew during my high 
school and college years because five neighbors 
who lived within a few houses of my parents 
were ardent duck hunters, and three hunted at 
some of the private clubs along the Illinois River. 
As a youngster and teenager, | spent consider- 
able time with Earl Doering, the neighbor who 
lived across the street and hunted ducks on 
Peoria Lake, and with Homer Keller at his duck 
club at Rice Lake. Occasionally, Earl and Homer 
would take me duck hunting, and Earl and | 
shared my first duck blind. | was tremendously 
impressed with the Perdew and other decoys 
they collected. Of course, attending Bradley 
University with Randy Root, who at that time 
managed his father’s duck club near Spring Bay, 
and reading articles written by Jack Ehresman of 
the Peoria Journal Star about the Illinois Natural 
History Survey and waterfowl biologist Frank C. 
Bellrose honed my interest in waterfowl. 

After completing my military obligation to 
Presidents Lyndon Johnson and Richard Nixon, | 
attended graduate school at the University of 
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Illinois, largely because of my interest in the 
Natural History Survey and wildlife, especially 
waterfowl. | worked at the Survey in Champaign 
while pursuing my graduate degrees, writing on 
cottontail rabbits and fox squirrels under the tute- 
lage of Glen C. Sanderson, William R. Edwards, 
and Charles M. Nixon. Eventually, in 1978, | was 
given the opportunity to work with Frank Bellrose 
at the Havana Field Station on a two-year project 
to evaluate the environmental effects of increas- 
ing the diversion of Lake Michigan water into the 
Illinois River. My career goals of working at the 
Havana Station, now the Forbes Biological 
Station, and with Frank were realized. 

Not long after my arrival at Havana, Frank 
introduced me to the wealth of information on 
waterfowl in Illinois as a result of his work and 
that of others at the Survey and the Department 
of Conservation. Few if any states had such a 
mother lode of knowledge. Frank thought that 
the information regarding the importance of 
Illinois to waterfowl, and waterfowl to Illinois, 
should be presented in a book, and he prepared 
an initial outline. Indeed, scientists at the 
Wildlife Center of the Survey had plenty of expe- 
rience in writing books; Frank had _ just 
completed Ducks, Geese, and Swans of North America 
and was considering a book on Wood Ducks. 
Glen Sanderson edited and contributed chap- 
ters to several books on wildlife, and Harold 
Hansen had completed three books on geese 
and was working on the fourth. We received 
funding from the Illinois Department of 
Conservation to begin the waterfowl book in 
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1980. In 1982, Frank retired on a part-time basis 
and writing his Wood Duck book became his pri- 
mary focus. 

As work on my book began, existing data on 
Illinois waterfowl was analyzed, and new studies 
were undertaken to gather current information, 
such as an assessment of wetlands, the food 
habits of waterfowl, and band analyses. The com- 
puterization and analyses of the many years of 
aerial survey data was particularly challenging 
and demanding. In 1985, funding for the project 
was eliminated. The lapse in funding was disap- 
pointing but it gave us the opportunity to 
complete other important projects, notably the 
acquisition of funding from the National Science 
Foundation to remodel the overcrowded and out- 
moded field station, which had been established 
in 1894—the oldest inland aquatic station in 
North America. The unfortunate hiatus in finan- 
cial support had another positive aspect because 
it demonstrated the existence of a high degree of 
regional support and interest in waterfowl. 
Several individuals and foundations contributed 
funds to keep the project moving forward, and, in 
the true spirit of the waterfowl community, these 
folks contributed graciously. This vote of confi- 
dence was heart-warming, and | hope the book 
reflects our appreciation of their confidence in 
our abilities. In 1990, the Department of 
Conservation provided funding for two years to 
complete the manuscript. The initial draft was 
completed in the fall of 1992 and was reviewed by 
knowledgeable colleagues in 1993 and 1994. 
Subsequently, a thorough revision, including an 
update of information, was completed in 1997 
and material for an accompanying field guide was 
developed. Additionally in 1997, we officially des- 
ignated the wildlife component of the Forbes 
Biological Station as the Frank C. Bellrose 
Waterfowl Research Center. 

| believe the book fulfills an important need 
for information, both past and present, about 
waterfowl and wetlands in Illinois. Certainly | 
have received countless requests for such infor- 
mation during the project. Some data, especially 
old hunting regulations and nesting records, 
were difficult to locate. Other topics, including 
duck calls, decoys, and private clubs, became 
the focus of articles written by others while work 
continued on this book. However, we strove to 
do our best with the information at hand on 
behalf of waterfowl and wetlands. I trust our 


efforts will serve to inform and inspire those who 
are interested in and concerned about this 
precious heritage. 

Many colleagues at Havana have helped in 
this effort, and I hope that I appropriately recog- 
nize them in the Acknowledgments. However, | 
am sure that I did not satisfactorily express my 
appreciation for their day-to-day efforts on 
sometimes mundane and tedious tasks. The job 
would have been easier for all of us if this book 
had been our only focus, but we typically were 
involved in several concurrent research studies. 

And now for a few housekeeping details. A 
county map of Illinois is included in the front 
matter and will prove a handy reference to the 
locations of the many counties mentioned in the 
text. In some cases, the names of certain plants 
and animals used here may differ slightly from 
those mentioned in the reports and publications 
referred to in the Literature Cited. Occasional 
alteration of such names was done in the inter- 
est of consistency within the book. Common and 
scientific names and other taxonomic units of 
flora and fauna are listed in Appendix 1. 
Generally only common names of species were 
used in the text and tables; in Chapter 5, “Food 
Habits,” however, scientific names and other tax- 
onomic units were included in some instances 
for clarity and for comparison with other studies. 
Phylogenetic classification of the Mallard and 
Giant Canada Goose are presented in Appendix 
2. Although many terms are briefly defined 
within the text, a glossary was added to quell the 
fears of readers who are not waterfowl special- 
ists. The Natural History Survey and the 
Department of Conservation, as well as several 
other state agencies, were reorganized as the 
Illinois Department of Natural Resources on | 
July 1995. Because the majority of the effort for 
this book was completed before that reorganiza- 
tion, references to personnel, information about 
public areas, and other contributions from the 
department are credited to the Illinois Depart- 
ment of Conservation. 


Stephen P. Havera 
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Pioneers and Professionals 


The state of Illinois has a rich history of water- 
fowl tradition, lore, and bounty. Few states, if 
any, have experienced such a varied history for 
over a century. Private duck clubs, some rather 
grandiose and others quite humble, appeared in 
the 1880s. Market hunting became a style of life 
for those attuned to the ways of waterfowl and 
rivers, although these hunters were sometimes 
seen as river rats rather than providers. The har- 
vest of Canada Geese, a species that tradition- 
ally wintered in southern Illinois, led to the 
establishment of Horseshoe Lake Wildlife 
Management Area in 1927, the first refuge in the 
state. 

The Illinois River, the state’s namesake and at 
the turn of the twentieth century one of the most 
productive rivers in North America, attracted 
legions of ducks, including many of the Mallards 
wintering in the Mississippi Flyway (Photo I-1). 





PHOTO PROVIDED BY THE ARKANSAS GAME AND FISH COMMISSION. 


Photo I-1. Mallards wintering in the Mississippi 
Flyway in the early 1900s darken the sky. 


Consequently, the Illinois Valley produced some 
of the world’s finest decoy carvers and call 
makers. Private clubs grew in number as the 
fame of Mallard hunting in the valley spread 
through the marshes, bottoms, and rivers of the 
country. A member of the United States Bureau 
of Biological Survey (Heilner 1943-88) remarked, 
“When all the other ducks are gone, there will 
still be mallards on the Illinois River.” Legal 
baiting abounded, and Beardstown was dubbed 
“the baiting capital of America” (Leopold 
1931:207). Private clubs in the valley were 
among the first to establish “rest areas” to hold 
ducks, thereby improving hunting success. 

The importance of Illinois as a major migratory 
area, strategically located in the Mississippi 
Flyway between the breeding grounds to the 
north and the wintering grounds to the south, 
attracted the attention of early biologists. From 
the inception of the profession of wildlife biology 
in the 1930s, Illinois has been blessed with some 
of the finest waterfowl biologists in the nation. 
These dedicated and insightful scientists have 
provided a wealth of information regarding water- 
fowl and wetlands and their management in 
Illinois, the Mississippi Flyway, and in many 
instances, North America. These professionals 
are introduced in this chapter, and the data, both 
past and recent, that they have gathered form the 
basis for the chapters that follow. For much of the 
biographical and historical information in this 
chapter, | am indebted to an invaluable resource, 
Flyways: Pioneering Waterfowl Management in North 
America (Hawkins et al. 1984). 
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Documented information on waterfowl popu- 
lations was meager in the early 1900s. Although 
banding was becoming more commonplace, it 
had not been done in large numbers until the 
renowned Frederick C. Lincoln traveled to 
Browning, Illinois. His banding of 1,667 ducks, 
mainly Mallards, in the Sangamon Bottoms in 
1922 was the first large-scale trapping of water- 
fowl in the United States (Bellrose 1984). Shortly 
thereafter in 1928, the now legendary Aldo 
Leopold initiated his benchmark game survey of 
the north-central states. He later traveled to the 
Illinois River valley where he recognized the 
“ohenomenal success of resting grounds or 
refuges” owned and maintained by private duck 
clubs (Leopold 1931:201). In the early 1930s, 
Francis M. Uhler of the U.S. Bureau of Biological 
Survey, the forerunner of the U.S. Fish and 
Wildlife Service (USFWS), ventured to the Illinois 
Valley to investigate the effects of baiting on the 
harvest of ducks. He counted 250 field pens used 
for baiting in Mason County and adjoining 
Tazewell County. Bellrose (1944a) estimated that 
there were probably 450 field pens in the vicinity 
of the Illinois River during that era and the total 
annual harvest at these dry-land clubs may have 
amounted to 225,000 ducks. Uhler’s findings 
were central to the eventual prohibition of the 
use of bait in the taking of waterfowl. 

Severe drought in the early 1930s devastated 
waterfowl numbers and was instrumental in 
many changes, including more restrictive hunting 
regulations and the formation of advocacy organ- 
izations and new programs. Bag limits were 
reduced, and in 1935 the three-shell limit was 
imposed and baiting and the use of live decoys 
were prohibited. More Game Birds in America, 
founded in 1931, preceded Ducks Unlimited, Inc., 
which was organized in the United States in 1936. 
Ducks Unlimited Canada was organized in 1938. 
J.N. “Ding” Darling, Chief of the U.S. Biological 
Survey and a crusader for wetlands and waterfowl, 
was instrumental in the passage of the Migratory 
Bird Conservation Stamp Act of 1934, legislation 
that implemented the federal duck stamp pro- 
gram. The 1930s also witnessed the expansion of 
the National Wildlife Refuge System and the 
initiation of international duck censuses and 
banding programs. The Federal Aid in Wildlife 
Restoration Act (Pittman-Robertson) enacted in 
1937 provided financial aid to states for signifi- 
cant wildlife restoration projects. 


As the drought relinquished its grip on the 
prairies of the United States and Canada in 1938 
and 1939, Illinois inaugurated biological studies 
of waterfowl with the employment of Arthur S. 
Hawkins and Frank C. Bellrose by the Illinois 
Natural History Survey (INHS). Both men even- 
tually located in a newly constructed office on 
the Chautauqua National Wildlife Refuge near 
Havana. This building was the first permanent 
structure at what was to become the Stephen A. 
Forbes Biological Station. The station, estab- 
lished by INHS in 1894, is the oldest inland 
aquatic biological station in the nation (Photo 
|-2). The special use permit issued in 1939 by 
the Bureau of Biological Survey allowed INHS to 
occupy a site on the Chautauqua Refuge and 
was the first permit ever granted to a nonfederal 
agency on a federal refuge. Hawkins and 
Bellrose soon implemented long-term bench- 
mark studies, including the nesting biology of 
Wood Ducks in boxes and natural cavities, exper- 
imental plantings of aquatic plants, documenta- 
tion of the numbers and harvest of waterfowl in 
the Illinois Valley, evaluation of the effects of 
harvest regulations on waterfowl numbers, and 
the study of aquatic plants as they related to the 
food habits and migration of waterfowl. 

John M. “Frosty” Anderson joined Hawkins and 
Bellrose in the fall of 1939 and initiated the INHS 
banding program in which 75,000 ducks, mostly 
Mallards, were marked at four locations in the 
state from 1939 to 1952 (Photo 1-3). Hawkins 
and Anderson addressed problems associated 
with the population and harvest of Canada Geese 
at the Horseshoe Lake Game Refuge in southern 
Illinois; during the winter of 1940-1941, they 
banded 315 Canada Geese, the first ever banded 
in Illinois. Jessop B. Low joined the Havana staff 
in 1941 and initiated studies on waterfowl nest- 
ing in northeastern Illinois and on the seed and 
vegetative yield of waterfowl food plants. 

Hawkins and Anderson were called to serve 
in the armed forces in 1941, and their careers 
were temporarily interrupted. William H. Elder 
of INHS oversaw the research of Canada Geese 
at Horseshoe Lake from December 1941 until 
March 1943. Harold C. Hanson, also of INHS, 
directed research on Canada Geese at 
Horseshoe Lake from fall 1943 until spring 
1947. His studies provided comprehensive data 
on geese in the Mississippi Flyway and pio- 
neered techniques on trapping, handling, sex- 
ing, and aging geese. 
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Photo 1-2. The Illinois Natural History Survey Biological Station, currently known as the Forbes Biological Station, 
on the Chautauqua National Wildlife Refuge in the 1940s. Established in 1894, it is the oldest inland field station in 
the United States. The Illinois Natural History Survey waterfowl research program was based there in 1939. 


With the end of World War II, returning 
servicemen renewed their interest in hunting 
waterfowl. As intensive agriculture plowed its 
way through wildlife habitat and freshly drained 
wetlands, Aldo Leopold, later to be known as the 





PHOTO BY JAMES S. AYARS. 


Photo 1-3. Waterfowl banding studies were initiated 
by John M. “Frosty” Anderson (left) of the Illinois 
Natural History Survey in 1939. More than 75,000 
ducks were banded at four localities in Illinois by 
Anderson, Arthur S. Hawkins (right), and others. 





father of wildlife management, expressed the 
need for a “land ethic.” At that time, Leopold 
(1966:243) defined conservation as “a state of 
harmony between man and land.” 

Flyway councils (Atlantic, Mississippi, Cen- 
tral, and Pacific) were established in 1952 to 
improve waterfowl management. Along with the 
Migratory Bird Treaties of 1913 and 1918, their 
formation was perhaps the most important step 
that had thus far been taken in waterfowl man- 
agement. The Mississippi Flyway Council was 
organized on 24 January 1952, and its Technical 
Section of waterfowl biologists was organized 
the following July. The Mississippi Flyway 
Council consists of representatives of the official 
conservation agencies in 14 states (Alabama, 
Arkansas, Illinois, Indiana, lowa, Kentucky, 
Louisiana, Michigan, Minnesota, Mississippi, 
Missouri, Ohio, Tennessee, Wisconsin) and 3 
provinces (Ontario, Manitoba, Saskatchewan) 
with a waterfowl coordinator from USFWS. With 
the establishment of the flyway councils, state, 
and federal cooperative waterfowl management 
programs emerged. 

In the mid-1950s, biologists recorded the 
highest number of ducks ever observed in mod- 
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ern times. Correspondingly, in the 1950s and in 
subsequent decades, waterfowl management 
and research in Illinois expanded under the 
auspices of INHS and Illinois Department of 
Conservation (IDOC). Glen C. Sanderson and 
William L. Anderson began research programs at 
INHS in the 1970s. Many of their studies focused 
on lead poisoning of waterfowl and were per- 
formed in conjunction with and in addition to 
studies by Bellrose. 

The professional careers of these and other 
biologists were to prove crucial to the develop- 
ment and execution of the waterfowl program in 
Illinois. Highlights from the years of service of 
those employed by the state are presented here. 
In a very real sense, these men have written— 
and lived—the history of waterfowl in Illinois. 


ARTHUR S. HAWKINS 

Arthur S. Hawkins (Photo 1-4) completed his 
undergraduate studies in field biology at Cornell 
in 1934. He then became one of the first full- 
time graduate students of Aldo Leopold. 
Hawkins later commented, “It was largely due to 
his encouragement that I pursued waterfowl 
management as a career. After World War Il, as a 
flyway biologist with the USFWS, | shared office 
space with Leopold” (Hawkins 1984a:106). 

In recognition of the importance of waterfowl 
to Illinois, INHS employed Hawkins as a game 
technician and Frank C. Bellrose as an assistant 
to initiate a waterfowl research program in 1938, 
and important baseline studies resulted. The 
high use of natural cavities by Wood Ducks and 
some unusual nest sites prompted Hawkins and 
Bellrose to develop the first practical artificial 
nesting house; it was made of rough-cut cypress 
with a 4-inch (10-cm) entrance. In 1940, Hawkins 
began the INHS research program on Canada 
Geese. Initial efforts were directed toward efficient 
trapping and handling methods, and colored 
bands were tested on geese for the first time. 

After a stint in the Army, Hawkins joined 
Robert H. Smith in 1946 as a Mississippi Flyway 
biologist for the USFWS. Much of his waterfowl 
research was done in Canada. G.W. Malaher, 
Director of the Manitoba Game _ Branch, 
observed, “One did not have to rely on the honk- 
ing of wild geese overhead to know that spring 
had arrived in Manitoba, for each year at this 
time Art would arrive to talk over the year’s pro- 
gram. Sometimes | wondered if he hitched a ride 
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PHOTO PROVIDED BY ILLINOIS NATURAL HISTORY SURVEY. 


Photo 1-4. Arthur S. Hawkins was instrumental in 
initiating a waterfowl research program with the 
Illinois Natural History Survey in 1938. This photo 
documents his devotion to waterfowl and his deter- 
mination to inventory populations accurately. 


with the geese and, with a ‘thanks for the lift,’ 
stopped off in Winnipeg for these discussions” 
(Malaher 1984:312—313). 

Working with aircraft, as well as car and 
canoe, around the pothole region, Hawkins and 
his fellow researchers concluded that the sur- 
veying of breeding numbers of waterfowl from 
low-flying aircraft was possible. Ducks were 
visible as lone drakes or pairs and could be doc- 
umented and identified by sex and species. 
Hawkins and his colleagues introduced cross- 
county transects, estimating the ducks on strips 
one-eighth mile wide on each side of the air- 
craft. Until the aerial method was perfected, 
estimates were made each year from the ground 
along the same transects. 

Hawkins was tireless in his pursuit of water- 
fowl information. An employee tells of arriving 
for his first day of work and being greeted at the 
train by Hawkins, his wife Betty, and Grace and 
Lyle Sowls. Mrs. Sowls handed the newcomer a 
box of 24 chocolate bars with the comment, 
“You'll need them working for Art. He never 
stops for lunch” (Cooch 1984a:304). Hawkins 
ensured that all ducks in a pothole were 
observed by wading into it when necessary. 
Often the day's work lasted until nearly 8 p.m. 
and began again at 7 a.m. Hawkins also spent time 
on waterfowl surveys in the Arctic and played an 


important role in developing nationwide collec- 
tions of wings that were used by USFWS to 
determine the annual duck harvest. 

Hawkins served for nearly two decades as the 
USFWS Mississippi Flyway representative. He 
officially retired in 1972 and returned to become 
managing editor of Flyways until the book was 
published in 1984. In addition to authoring sev- 
eral articles on wildlife, he served as a technical 
reviewer for J.P Linduska’s (editor) Waterfowl 
Tomorrow and Bellrose’s Ducks, Geese and Swans of 
North America. After retirement, he took on spe- 
cial assignments for the USFWS and advised 
graduate students in wildlife studies for Texas 
A&M University. He wrote the foreword for L.M. 
Smith, R.L. Pederson, and R.M. Kaminski’s (edi- 
tors) Habitat Management for Migrating and 
Wintering Waterfowl in North America, a 1989 book 
dedicated to two other former INHS technicians, 
Frank C. Bellrose and Jessop B. Low. 


FRANK C. BELLROSE 

Frank C. Bellrose (Photo I-5) became inter- 
ested in the Illinois River and its associated bird 
life on a canoe trip in August 1933 with a high 
school classmate, Robert Wagoner. Wagoner 
(1933, unpubl. diary) recorded thoughts about 
that canoe trip from their hometown of Ottawa 
to Peoria: “The next day we rounded a large bend 
not far below DePue, so that our course now 
headed south rather than west. From here on 





PHOTO BY GEORGE C. ARTHUR. 


Photo 1-5. Frank C. Bellrose, internationally 
renowned research biologist, conducted a variety of 
studies on waterfowl and wetlands at the Illinois 
Natural History Survey's biological station from 
1938 to 1991. He is shown here examining a die-off 
attributed to lead poisoning. 
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the scenery became wilder and more promising 
of bird life. Truly, much of what we saw must 
bear an appearance of what the river valley 
looked like when Pere Marquette and Joliet nav- 
igated in the same manner as we did. For miles 
to the right and left stretched marshes and back- 
waters bounded by graceful willows.” 

Bellrose received a bachelor of science degree 
in zoology from the University of Illinois and 
began working for INHS in 1938. He and 
Hawkins were given carte blanche to formulate 
the goals and select the projects that would 
define waterfowl problems and improve man- 
agement practices. Because Wood Ducks were 
the only important breeding duck in I]linois and 
were particularly abundant in the Illinois Valley, 
Bellrose began a nesting study of this species. 
Eventually, he would develop predator-proof 
nest boxes. Indeed, the breeding ecology, popu- 
lation dynamics of Wood Ducks, and evaluations 
of various types of nesting houses became a 
career-long project for Bellrose. 

Bellrose began a study of the ecology of 
aquatic and moist-soil plants in the bottomland 
lakes of the Illinois River valley in summer 1938 
and continued it periodically for more than 40 
years. Through this long-term study, the detri- 
mental effects of sedimentation upon the lakes 
of the Illinois Valley became apparent. 

Also beginning in 1938, waterfowl in the 
Illinois River valley were estimated from the 
ground with binoculars or spotting scopes. 
Bellrose began using light aircraft in 1946, and 
the time required for a comprehensive survey 
was greatly reduced while the area covered was 
noticeably expanded. Waterfowl data derived 
from these ground and aerial estimates were 
incorporated into numerous studies. Bellrose 
(1944a) compared the effect of population 
chronology and the timing of the hunting 
season. Optimum shooting dates, season 
lengths, and shooting hours were also consid- 
ered. Moreover, the effects of bag limits, laws for 
depleted species, the three-shell regulation, and 
the prohibition of bait and live decoys on the 
duck harvest were evaluated. The aerial survey- 
ing of waterfowl continues to be an important 
part of INHS waterfowl research. 

Banding studies that yielded vital information 
about migrating waterfowl were initiated by 
Hawkins and Bellrose and continued by Bellrose 
and others. Most information was gathered in 
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autumn during the migration of waterfowl 
through Illinois. Data from bandings were 
applied to sex and age ratios obtained from 
checking harvests to evaluate hunter selectivity 
(Bellrose et al. 1961). These data have been used 
to analyze such waterfowl problems as popula- 
tion mortality in Mallards, American Black Ducks, 
and Blue-winged Teals (Bellrose and Chase 1950) 
and migration patterns of Mallards and American 
Black Ducks (Bellrose and Crompton 1970). In 
addition to banding data, radar surveillance and 
population and harvest distribution were fac- 
tored into these analyses (Bellrose 1968, 1972, 
1980a). 

The pioneering work on lead poisoning as a 
mortality factor among waterfowl was one of 
Bellrose’s most important contributions and a 
major factor in the gradual replacement of lead 
with nontoxic shot. His well-known and widely 
acclaimed book, Ducks, Geese and Swans of North 
America, was published in 1976 and has sold 
more than 300,000 copies. Upon retirement in 
1991, Frank Bellrose had contributed 53 years of 
service to INHS and had become one of the 
world’s premier waterfowl biologists. Never- 
theless, in 1994 he completed another book, 
Ecology and Management of the Wood Duck, a nearly 
600-page tribute to the “woodies” that had cap- 
tured his imagination early on and provided a 
research focus throughout his career. Bellrose 
published more than a hundred scientific and 
popular articles on waterfowl and wetlands. A 
strong measure of “conservation” can be found 
in much of his writing. 

Bellrose’s work has led to a better under- 
standing of the importance of wetland 
resources. In recognition of his long and pro- 
ductive career, Western Illinois University, 
Macomb, awarded him an honorary doctorate of 
science in 1974. He received the prestigious 
Aldo Leopold Award from The Wildlife Society in 
1985. The Alexander-Griswald Marsh, Manitoba, 
was dedicated to him by the Illinois State 
Organization of Ducks Unlimited in 1982. In 
1992, IDOC dedicated its Cache River Wetlands 
Project, which includes the Frank Bellrose 
Waterfowl Reserve. In May 1997, the wildlife lab- 
oratory of the Forbes Biological Station at 
Havana was named the Frank C. Bellrose 
Waterfowl Research Center in his honor. 


JOHN M. “FROSTY” 
ANDERSON 

John M. Anderson (Photo 1-6), a graduate of 
The Ohio State University, joined the INHS staff 
at Havana in the fall of 1939 and initiated its 
banding program, which expanded rapidly. 
Bandings generated important information 
about migration behavior, mortality, and the 
rates at which hunters reported banded ducks. 
In January of 1940, Hawkins, Bellrose, and 
Anderson moved into the newly completed 
building at Havana to begin what would become 
one of the most productive waterfowl research 
programs ever conducted at a field station. 

Beginning in late 1945, Anderson worked for 
20 years as manager of the prestigious Winous 
Point Shooting Club on Lake Erie near Port 
Clinton, Ohio. He spent his first summer with 
the shooting club in Canada studying the status 
of ducks on the breeding grounds. Working with 
Hawkins and others, he trapped and banded 
broods and developed drive-trapping tech- 
niques for flightless adults. He inspected every 
Ducks Unlimited project in Manitoba in 1946. 

When the Mississippi Flyway Waterfowl 
Research Committee was formed, Anderson 
became its first chairman. This committee was 
the forerunner of the current Technical Section 
of the Mississippi Flyway Council, a group that 
convenes twice a year to address biological, 
habitat, management, and harvest issues. 
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Photo 1-6. John M. “Frosty” Anderson began his 
waterfowl career at the Illinois Natural History 
Survey Biological Station in 1939 with the initiation 
of the banding program. 








Anderson has served as consultant for the 
USFWS, the Canadian Wildlife Service, and vari- 
ous game departments. He was director of the 
Wildlife Sanctuary Department of the National 
Audubon Society from 1966 until 1987 when he 
retired. He continues to represent Audubon. 


JESSOP B. LOW 

Jessop B. Low (Photo 1-7) received a doc- 
torate from lowa State University and joined 
Hawkins, Bellrose, and Anderson in the field 
station at Havana in 1941; studies of ducks in the 
Illinois Valley proliferated! In spite of World War 
Il, benchmark research was completed, and its 
findings did much to advance the art of waterfowl 
management. Low remained with INHS until 
1943, He inaugurated an investigation of the 
seed and vegetative yield of waterfowl food 
plants in the Illinois River valley as well as a 
study of aquatic plants and breeding waterfowl in 
the glacial lake district in northeastern Illinois. 

Low served as the leader of Utah State 
University’s Cooperative Wildlife Research Unit 
for 30 years before he retired in 1974. He 
directed the research of 75 master and doctoral 
candidates in waterfowl biology and wetland 
ecology and authored many publications on 
waterfowl, upland game birds, and big game 





PHOTO BY JAMES S. AYARS. 
Photo I-7. Jessop B. Low contributed to the water- 
fowl program at the Illinois Natural History Survey 
Biological Station from 1941 to 1943. 
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animals. Although Low passed away in 1997, his 
legacy will continue. 


HAROLD C. HANSON 

Harold C. Hanson (Photo 1-8) was employed 
by INHS in 1943 and received a doctoral degree 
in zoology from the University of Illinois in 1958. 
He was in charge of Canada Goose research at 
Horseshoe Lake Wildlife Management Area from 
fall 1943 until spring 1947. The large concentra- 
tions of Canada Geese there created a unique 
opportunity for research. Hanson developed 
techniques for aging Canada Geese that did 
much to advance our understanding of their pop- 
ulation dynamics. He also studied the behavior 
of Canada Geese at Horseshoe Lake and devel- 
oped the concept that small flocks were usually a 
family and larger flocks were often multiples of 
families rather than a collection of individuals. 

Hanson went on to collaborate with Robert H. 
Smith, flyway biologist for USFWS, to produce 
the classic paper, Canada Geese of the Mississippi 
Flyway. Their work focused on the breeding 
range, migration routes, wintering grounds, and 
numbers for various flyway populations of 
Canada Geese. Their observations on the ratio of 
hunting losses to the age structure of the popu- 
lation wintering at Horseshoe Lake Refuge 





PHOTO BY JAMES S. AYARS. 


Photo 1-8. Harold C. Hanson studied Canada Geese 
with the Illinois Natural History Survey from 1943 to 
1992, a remarkable tenure. 
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proved significant. The high harvest of immature 
geese in the early 1940s had changed the age 
composition of the flock and reduced average 
longevity as shown by life survival indices, the 
first constructed for a waterfowl species. 

As a research biologist with INHS, Harold 
Hanson devoted nearly 50 years to the study of 
Canada Geese. In Minnesota in 1962, he discov- 
ered the giant race of Canada Geese, which had 
been thought extinct. He later concluded that 
numerous flocks of Giant Canada Geese existed 
in the prairie provinces of Canada and in some 
areas of the United States. Hanson subse- 
quently wrote The Giant Canada Goose, a book that 
includes information on ecology, population 
dynamics, and management. The status of the 
Giant Canada Goose today reflects a tremen- 
dous success story for wildlife in North America. 
Hanson also evaluated the effect of stress on 
Canada Geese, demonstrated that elements in 
the keratin of primary feathers of geese are 
useful in tracing the geographic origins of a pop- 
ulation, and documented geographical variation 
in the species. Although Hanson's nearly half 
century of service with INHS ended with his 
retirement in 1992, he recently summarized 
much of his lifetime work on the various popula- 
tions of Canada Geese in a lengthy book entitled 
The White-cheeked Geese. 


GEORGE C. ARTHUR 

George C. Arthur (Photo I-9) received a bach- 
elor of science degree and completed two years 
of graduate studies in wildlife management at 
the University of Missouri before beginning his 
career at INHS in 1947. In the early 1950s, he 
transferred to IDOC where he became chief 
waterfowl biologist in 1956. His work included 
development of the Canada Goose Management 
Program in southern Illinois and a fledgling 
waterfowl program, which he expanded into one 
of the best in the United States. Fewer than 
80,000 Canada Geese wintered in Illinois in 1947. 
Under his management that number rose to 
more than 400,000 at the time of his retirement 
in 1977. Importantly, Arthur devised the harvest 
quota and quota zone system, both of which 
have been used successfully for three decades in 
southern Illinois with the Mississippi Valley 
Population of Canada Geese. He also conducted 
breeding ground surveys of that population 
along the Hudson Bay Coast, developed proce- 
dures for banding large numbers of Canada 
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PHOTO PROVIDED BY ILLINOIS NATURAL HISTORY SURVEY. 


Photo 1-9. George C. Arthur implemented many 
significant waterfowl management programs in his 
career, which spanned the years 1947 to 1977. He 
was named chief waterfowl biologist for the Illinois 
Department of Conservation in 1956. 


Geese, and pioneered the Giant Canada Goose 
Restoration Program on strip-mined lakes in 
Fulton County in west-central Illinois. 

A staunch supporter of acquiring and 
managing habitat for waterfowl, Arthur was 
instrumental in obtaining funds to acquire prop- 
erty on which he supervised the development 
and management of such state refuges and pub- 
lic shooting areas as the Union County Wildlife 
Management Area; the Sanganois, Sparland, and 
Spring Lake conservation areas; the Rice Lake, 
Marshall, Anderson Lake, and Mermet Lake Fish 
and Wildlife areas; and the Barkhausen Refuge. 
Because of Arthur's initiative, state-managed 
public goose hunting areas were established at 
Horseshoe Lake and later at Union County 
wildlife management areas. He also obtained 
leases from the U.S. Army Corps of Engineers for 
thousands of acres along the Mississippi River. In 
conjunction with the U.S. Forest Service, he 
helped develop the Oakwood Bottoms Greentree 
Reservoir in Jackson County, the first walk-in 
public waterfowl hunting area in Illinois. 

Additionally, Arthur initiated the Canvasback 
banding program on the Keokuk Pool of the 
Mississippi River and established the Wood Duck 
nesting area and waterfowl refuge at Nauvoo, 
Illinois. He increased the banding efforts of IDOC 
and marked an estimated 10,000 Canada Geese 
and 35,000 Mallards at Union County and 
Horseshoe Lake wildlife management areas. 


Arthur also instituted farm management practices 
for geese on state areas and the stake-blind sys- 
tem for public hunting areas on the Mississippi 
and Illinois rivers. George Arthur died in 1996 and, 
appropriately, his ashes were spread in Keokuk 
Pool of the Mississippi River. 


GLEN C. SANDERSON 

Glen C. Sanderson (Photo I-10) received bach- 
elor and master of science degrees at the 
University of Missouri-Columbia. His career 
began as a game biologist with the lowa 
Conservation Commission, where he specialized 
in mammalogy. His research on the raccoon, 
including his doctoral dissertation at the 
University of Illinois, led to his recognition as the 
leading authority on this mammal. He was 
employed by INHS in 1955 and became the direc- 
tor of its Center for Wildlife Ecology in 1964. In 
1989, he was promoted to Principal Scientist, a 
distinguished rank that few scientists have held 
in the 140-year history of the Survey. In recogni- 
tion of his dedication to wildlife research, he was 
presented the coveted Aldo Leopold Award by 
The Wildlife Society in 1992. 

Sanderson made significant contributions 
toward solving the problem of lead poisoning 
in waterfowl. His laboratory research on the 
toxicity of ingested copper shot, lead shot, and 
lead versus iron shot in waterfowl and his field 
research on the use of steel shot for waterfowl 
hunting provided information crucial to the 
subsequent implementation of nontoxic shot 
regulations. His 1986 publication with Frank 
Bellrose, A Review of the Problem of Lead Poisoning in 
Waterfowl, appeared at a critical time in the lead 
versus steel controversy and was perhaps his 
most important contribution to the welfare of 
waterfowl in Illinois. Because of his knowledge 
concerning the toxicity of lead shot, he 
appeared as an expert witness for the National 
Wildlife Federation in federal court cases in 
California regarding the use of steel shot for 
waterfowl hunting. 

As director of the Center for Wildlife Ecology, 
Sanderson provided the impetus for many of the 
accomplishments of the Survey's waterfowl pro- 
grams. He enthusiastically supported the work 
of Frank C. Bellrose, Harold C. Hanson, William 
L. Anderson, myself, and others. He was a major 
force in the preparation and publication of this 
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PHOTO BY MOLLY SCOTT. 


Photo I-10. Glen C. Sanderson administered the 
Illinois Natural History Survey waterfowl research 
program from 1964 to 1990. His investigations of 
lead poisoning in waterfowl provided an impetus for 
the legislation that banned lead shot. 


book, of Bellrose’s Ducks, Geese and Swans of North 
America and Ecology and Management of the Wood 
Duck, and in the preparation of Hanson's The 
White-cheeked Geese. Although Sanderson retired in 
1990, he was a major participant at the 
International Workshop on Lead Poisoning held 
in Brussels, Belgium, in 1991, and continued his 
research on nontoxic shot through laboratory 
studies on the effects of bismuth shot. Glen 
Sanderson has been a lifetime spokesman for 
wildlife and his stand on conservation issues is 
reflected today in state and federal programs 
and regulations. 


DAVID D. KENNEDY 

David D. Kennedy (Photo I-11) earned a 
bachelor of science degree in zoology in 1962 
and a master of science degree in wild- 
life management in 1972 from Southern 
Illinois University at Carbondale. In 1965, he 
became the wildlife refuge supervisor for the 
IDOC at Horseshoe Lake and Union County 
wildlife management areas and at Mermet 
Lake Fish and Wildlife Area. He remained in that 
position until 1971 when he became a é staff 
waterfowl biologist. He served as associate 
director of the Division of Natural Resources 
with the IDOC from 1975 to 1976 before joining 
Ducks Unlimited. During his tenure with IDOC, 
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Kennedy worked with George C. Arthur on 
various Canada Goose projects. Their work 
helped to focus the managment community on 
such concepts as core flocks, migrating units, 
and subflocks (cohorts) of Canada Geese. 
Together, Kennedy and Arthur documented how 
harvest rates of Canada Geese are affected by 
such factors as refuge management and earlier 
versus later hunting seasons. Kennedy helped 
develop the mass trapping techniques necessary 
to realize large banding quotas for Canada 
Geese. Along with Arthur, he helped create the 
valuable IDOC Periodic Report, a series that 
became a permanent record of miscellaneous 
waterfowl data and various management 
philosophies in Illinois. In his book, In Search of 
the Canada Goose, Kennedy documented the his- 
tory of the management and hunting of Canada 
Geese in Illinois during the 1960s and 1970s. 






PHOTO PROVIDED BY 
DaviD D. KENNEDY. 


Photo I-11. David D. Kennedy was 
an important member in the Illinois 
Department of Conservation water- 
fowl program from 1965 to 1976. 


DENNIS D. THORNBURG 
Dennis D. Thornburg (Photo 1-12) received a 
master of science degree in 1970 from lowa State 
University at Ames. During his tenure as chief 
waterfowl biologist for IDOC from 1979 to 1992, 
he initiated and coordinated Canada Goose 
research with a total budget of more than $1 mil- 
lion over a 10-year period. One result of that 
research was a production survey of the 
Mississippi Valley Population of Canada Geese 





PHOTO PROVIDED BY DENNIS D. THORNBURG. 


Photo I-12. Dennis D. Thornburg was the chief 
waterfowl biologist for the Illinois Department of 
Conservation from 1979 to 1992. During his tenure 
the population of Canada Geese in Illinois reached 
record levels. 

in northern Ontario. The harvest controls that 
followed contributed to a fourfold increase in 
that population; a record high of over | million 
birds was reported in 1991. The most liberal 
goose hunting regulations in recent history 
resulted. Thornburg established the Rend Lake 
Quota Zone to monitor and control the goose 
harvest in this intensively hunted area. He also 
contributed to the development of the IDOC 
Statewide Waterfowl Hunter Survey, which 
served to verify federal estimates of the water- 
fowl harvest in Illinois. 

Thornburg made a major contribution to the 
Illinois waterfowl program as a member of the 
committee that drafted the initial New Madrid 
Project of the Lower Mississippi River Valley 
Joint Venture of the North American Waterfowl 
Management Plan. He identified project areas in 
southern Illinois and provided information that 
helped to secure a North American Wetland 
Conservation Act matching grant of $450,000 for 
the acquisition and development of the Cache 
River wetlands, one of the first projects funded 
under that act. 

Thornburg was a leader in the implementa- 
tion of the State Migratory Waterfowl Stamp 
Program, which resulted in the acquisition of 
nearly 3,000 acres (1,214 ha) of Illinois wetlands 
at an expenditure of $1.87 million and 20 habitat 
development projects totaling nearly $3.0 mil- 
lion over a 17-year period. He continued the 
Giant Canada Goose Restoration Program initi- 
ated by George Arthur in west-central Illinois, 
opened this zone to hunting in 1982 (10-day sea- 


son), and continued to liberalize hunting regula- 
tions there. In addition to his work in the field, 
Thornburg has authored several scientific 
papers. Illinois hunters as well as the Canada 
Goose remain indebted to him. 


WILLIAM L. ANDERSON 
William L. Anderson (Photo I-13) joined INHS 
in 1958 as a population and physiological ecolo- 
gist and worked extensively on pheasants and 
waterfowl, among other species. He received his 
master of science degree 
from Southern § Illinois 
University at Carbondale 
in 1964 and joined the 
waterfowl staff of IDOC in 
1977. In both positions, 
Anderson became an 
expert on various aspects 
of lead poisoning in 
waterfowl and the effec- 
tiveness of steel shot for 
the hunting of waterfowl. 
His research provided 
PHOTO PROVIDED BY information on the effi- 
WILLIAM L. ANDERSON. Cacy of various tech- 
Photo 1-13. William L. niques for studying lead 
Anderson contributed ,oisoning in waterfowl, 
peat io ine on the distribution and 


waterfowl programs of eae 
the Illinois Natural severity of lead poisoning 
Illinois and the 


History Survey in 
(1958-1977) andthe Mississippi Flyway, and 
Illinois Department of on the use of steel shot 
Natural Resources for hunting waterfowl. 
(1977-1997). ; 

Anderson was a major 

contributor to important 
workshops on lead poisoning held in Wichita, 
Kansas, in 1984, and in Brussels, Belgium, in 
199]. 

Anderson applied his ingenuity to develop an 
important IDOC hunter survey to solicit opin- 
ions and information from hunters of waterfowl 
and other species in Illinois. Responses have 
provided baseline information for evaluating zon- 
ing for duck hunting in Illinois, regulating the har- 
vest of Canada Geese, and establishing policy for 
numerous decisions about management and 
hunting regulations. Anderson also assisted in 
the administration of Pittman-Robertson Federal 
Aid projects in Illinois and he authored numerous 
scientific publications. His keen insights have 
enhanced our perspectives on the biology and 
management of waterfowl. Anderson retired on 
31 December 1997. 
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THE REST OF THE STORY 

We will never know how many ducks or how 
many geese have been shot in Illinois over the 
past two centuries, nor will we know how many 
stories have been told or yarns spun about those 
experiences. Perhaps we are better off not 
knowing, if for no other reason than because our 
innocence allows us the anticipation of hearing 
and telling colorful stories of our own in blinds 
and pits yet to be built. Those of us blessed, or 
cursed, with an insidious delight in waterfowl 
hunting long for a future as bright as the glori- 
ous past. But we can enjoy the present, do what 
we can to preserve the past, and work together 
to ensure the future of quality waterfowl hunting 
in Illinois and the Mississippi Flyway. As the 
diary of Bernard Van Norman (1991) records, 
“Sitting in my room this day, March 19, 1991, | 
look back over my life as a waterfowl hunter from 
the mid-1930s until the present. It seems an 
incredible length of time that | have been 
allowed by my Maker to spend my autumns in 
the marshes and on the water observing and 
hunting America’s great variety of colorful ducks 
and geese.” 

Illinois has changed much over the decades. 
She has lost many of her wetlands and, conse- 
quently, large numbers of the waterfowl that 
once filled her horizons. Nevertheless, she has 
regained some wetlands and recovered numbers 
of certain species, including the Giant Canada 
Goose and the Wood Duck. She has a rich water- 
fowl tradition, many great stories to tell, and 
much information to share. The following 
chapters provide an opportunity to enlighten 
those of us who recognize the importance of 
waterfowl, take pleasure in their presence, and 
appreciate the spectacle with which they brighten 
our lives and imaginations. (Photo 1-14). 





PHOTO BY MICHELLE M. GEORGI. 


Photo 1-14. “There are some who can live without 
wild things, and some who cannot” (Leopold 
1966:xvii). 
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TWO 


Waterfowl Hunting in Illinois, 
Its History and Traditions 


Aside from its prairies, the most prominent 
feature of Illinois is the 273-mile (439-km) 
Illinois River, the state’s namesake. Prior to the 
Wisconsinan glacier, 400,000 acres (161,878 ha) 
in the present Illinois River floodplain had been 
carved in the landscape by the Mississippi River, 
which entered the valley near Hennepin. When 
the Wisconsinan glacier covered northern 
Illinois about 21,000 years ago (Willman 1973), 
the Mississippi River created a new channel 
approximately 100 miles (161 km) to the west. 
Meltwaters from the receding glacier cut their 
way from the current Lake Michigan area to the 
“oreat bend” near Hennepin where they entered 
the large floodplain created by the ancient 
Mississippi River. The meltwaters, rather small 
in volume compared with the Mississippi River, 
spread out into the valley creating bottomland 
lakes and a sluggish river. These lakes, ponds, 
and sloughs totaled approximately 56,000 acres 
(22,663 ha) from Utica to Grafton and were the 
heartbeat of a unique river system (Bellrose et 
al. 1983). They supported beds of pondweeds, 
common hornwort, and water lilies, while arrow- 
head, marsh knotweed, and river bulrush added 
variety and dimension to the shorelines (Photo 
2-1). Annual wild rice grew in Senachwine Lake, 
Rice Pond, and Rice Lake. Although some lakes 
were 12-16 feet (3.7-4.9 m) deep, most had 
basins 4-6 feet (1.2-1.8 m) deep. Extensive 
forests of pin oaks and pecan hickories, favorite 
foods of Mallards and Wood Ducks, graced the 
magnificent bottomlands (Uhler 1933a). 





ibe: 


The Illinois River was one of North America’s 
most productive riverine systems; fish and 
wildlife abounded and the river had a rich water- 
fowl tradition. Preceding the Wisconsinan 
glacier, legions of Mallards funneled down the 
ancient Mississippi River valley. For the last 
10,000 years or so, the Illinois River, which now 
occupies this floodplain, has continued to host 
this traditional fall passage of waterfowl seeking 
the abundant food present in its lakes, marshes, 
and forests (Photo 2-2). 

The Illinois River was the first major artery of 
transportation into and through the state. The 
first fortified outposts were built on its shores 
and early colonial settlements were established. 
The Illinois River probably produced more fresh- 
water fishes than any other river in the country 
(Forbes 1919), and waterfowl were a staple in the 
diet of native Americans who frequented this 





Luxuriant beds of submerged aquatic 
plants in Quiver Lake above Havana, Illinois, in 
1894 (Bellrose et al. 1983:9). 
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PHOTO BY R. KENDRICK. 
Photo 2-2. A view from the past—a fall flight of 
Mallards in the Illinois Valley winging their way over 
a bottomland lake that hosted expanses of emer- 
gent aquatic vegetation. 


valley. Analysis of bones found at the Orendorf 
Site (ca. 1150 A.D.) in Fulton County, Illinois, 
indicates that waterfowl were the most numer- 
ous avian species used by natives. Bones of 
waterfowl were three times more abundant than 
those of wild turkeys, the second most com- 
mon remains (Speth 1981). European explorers 
were overwhelmed by the seemingly inex- 
haustible supply of waterfowl. In 1673, Jacques 
Marquette wrote: “We have seen nothing like 
this river that we enter, as regards to its fertility 
of soil, its prairies and woods; its cattle, elk, 
deer, wildcats, bustards, swans, ducks, parro- 
quets, and even beaver” (Kenton 1925). In 
December 1699, the priest St. Cosme com- 
mented on the abundance of wildlife on the 
Illinois River: “No one need fast on that river, so 
great is the quantity of game of all kinds: swans, 
bustards, or duck” (Kellogg 1917:354). DeLiette, 
who lived with the Illinois Indians for many years 
in the late 1600s, described waterfowl on the 
Illinois River and Peoria Lake: “] am now going 
to tell something which will perhaps not be 
believed, although | am not the only one who 
has witnessed it. The waters are sometimes low 
in autumn so that all the sorts of birds that | 
have just mentioned |bustards, swans, French 
ducks, musk ducks, teals and cranes, both white 
and gray] leave the marshes which are dry, and 
there is such a vast number of them in the river, 
especially the lake {Peoria Lake], on water, one 
could not get through in a canoe without push- 
ing them aside with the paddle” (Pease and 
Werner 1934:349-350). Almost a century later, 
Thomas Jefferson (1787:13) noted, “The Illinois 
is a fine river, clear, gentle, and without rapids; 
insomuch that it is navigable for batteaux to its 


source.” In 1838 Captain Howard Stansbury 
described the valley as “one to five miles wide, 
deeply overflowed in every freshet, filled with 
bayous, ponds, and swamps, and infested with 
wild beasts, clothed with dense vegetation... .” 
(Mulvihill and Cornish 1929:27). 


THE HISTORY OF 
WATERFOWL HUNTING 
REGULATIONS 

In 1821, an Illinois statute prohibited hunting 
on Sunday, but otherwise the hunting of game 
went unrestricted until 1853 when the General 
Assembly made it unlawful to kill certain game 
species, such as deer, fawn, Prairie Chicken, quail, 
and American Woodcock or wood partridge, 
between | January and 20 July (Table 2-1) (Illinois 
General Assembly 1853). These restrictions 
applied to only 15 counties and waterfowl were 
not mentioned. Penalties were mild and revenues 
from fines were divided between the complainant 
and the county treasury. Legislative action to 
limit market hunting in the state was taken in 
1869 when several counties were designated as 
off limits to hunters who killed game for the mar- 
ket (Rahn 1983). In 1871, Illinois passed a law 
requiring hunters to obtain written permission to 
hunt within enclosed lands (Rahn 1983). 
Although these laws were passed for the protec- 
tion of game within the state, no provision was 
made for the appointment of game wardens and 
their duties and powers remained undefined until 
1885 (Rahn 1983). 

George Bird Grinnell (1901:609-610) expressed 
concern over the lack of regulation and offered 
solutions not immediately accepted: 


Each year the ducks become less and less. 
Occasionally there are periods when, as in the 
autumn of 1899, some special cause—as a 
great drought prevailing over much of the 
country—concentrates the ducks where water 
can be had, and makes for those regions an 
apparent abundance; but it is quite certain 
that the greater numbers found there mean an 
absolute dearth somewhere else. Something 
radical must be done. . .if the shooting after 
the Ist of January or Ist of February should be 
forbidden, if the bags should be limited to 
twenty-five or thirty birds a day, new condi- 
tions would soon greet the gunner, and birds 
might once again be seen on their old feeding 


grounds, in something like their old-time 
plenty. | repeat, then, that to bring back the 
ducks in their old-time abundance the gunner 
must agree to stop spring shooting; limit the 
size of bags for a day and a season; stop the 
sale of game. 

Cooke (1906) also advocated the prohibition of 
spring shooting and the sale and export of water- 
fowl, while encouraging the establishment of 
refuges. President Theodore Roosevelt advanced 
the notion that wildlife populations might last 
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indefinitely if they were harvested scientifically 
rather than dividing up a dwindling supply 
(Leopold 1942). 

The first step to control the harvest of Illinois 
waterfowl through the use of daily bag limits was 
taken in 1903 when a limit of 50 was established 
(Table 2-2). A typical reaction to this change is 
noted in the conversation of two market hunters 
along the Illinois River near Hennepin in 1905: 
“Dick, let’s knock five birds out of the next flock 
and quit. I’ve counted the ducks twice. There are 


Table 2-1. Dates of major federal and Illinois regulations for waterfowl. 


Federal 
Year Regulation 
1900 Lacey Act—First step toward uniformity of state 


laws. Gave responsibility for conserving, pre- 
serving, and restoring wild birds to the Div. of 


Biological Survey, U.S. Department of Agriculture. 


1904 Shiras Bill designed to provide federal protection 
to migratory birds. No action taken. 


1913 Federal Migratory Bird Law (Weeks—McLean Act). 
First federal migratory bird hunting regulation; 
limited season length. 


1916 Migratory Bird Treaty signed with Great Britain 
(Canada). 
1918 Migratory Bird Treaty Act (enabling act). 


Established season times and lengths, daily bag 
limits, and hunting areas; protected Wood Ducks 
and eiders; prohibited spring shooting and 
market hunting. 


1929 Migratory Bird Conservation Act. Appropriated 
funds to establish refuges. 

1932 Live decoys limited to 25. 

1934 Migratory Bird Hunting Stamp (duck stamp) 
Act instituted. 

1935 Baiting and live decoys prohibited. 
Three-shell limit established. 

1957 Recorded or electronically amplified bird calls 


or sounds prohibited. 


1976- Nontoxic shot required in some areas of the 
1978 Atlantic Flyway (1976), the Mississippi Flyway 


(1977), and the Central and Pacific flyways (1978). 


1991 Nationwide conversion to nontoxic shot. 


Illinois 
Year Regulation 
1853 Restricted killing of some animal species but 
not waterfowl. 
1865 First Illinois waterfowl season established. 
1881 First decision of the State to legislate 


imported game and made game the property 
of the State. 


1899 Established the Office of Game Commissioner. 
1903 Bag limit of 50 ducks established. 
1905 Bag limit for ducks reduced to 35. 
1907 Bag limit for ducks reduced to 20. 
1909 Restricted baiting. Bag limit for ducks 
reduced to 15. 
(Heh al Prohibited the use of rifles for shooting water- 


fowl, repealed the 1909 baiting restriction, and 
abolished the state game fund. 

2343 Shortened waterfowl season from 225 to 105 
days, thereby eliminating spring hunting. 


1914 Protected Wood Ducks. 

1915 Possession limit of 60 ducks established. 
1975 State duck stamp established. 

1977 Nontoxic shot required in 6 counties. 
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Table 2-2. Hunting season dates, lengths, legal shooting hours, daily bag limits, and possession limits for 
ducks in Illinois, 1865-1998.* 


Season Season Shooting Daily Bag Possession 
Year Dates Length Hours Limit Limit 

1865-1866 15 Aug-15 Apr 244 days 
1866-1867 15 Aug-15 Apr 244 days 
1867-1868 15 Aug-14 Apr 243-244 days 

through 
1876-1877 
1877-1878 15 Aug-30 Apr 259-260 days 

through 
1888-1889 
1889-1890 15 Sep-14 Apr 212-213 days 

through 
1900-1901 
1901-1902 01 Sep-14 Apr 226 days 
1902-1903 01 Sep-14 Apr 226 days 
1903-1904 01 Sep-14 Apr 227 days 50 
1904-1905 01 Sep—14 Apr 226 days 50 
1905-1906 01 Sep-14 Apr 226 days 35 
1906-1907 01 Sep-14 Apr 226 days 35 
1907-1908 01 Sep—14 Apr 227 days 20 
1908-1909 01 Sep-14 Apr 226 days 20 
1909-1910 02 Sep-14 Apr 225 days (V5) 

through 
1912-1913 
1913 02 Sep-—15 Dec 105 days Sunrise to sunset 15 
1914 02 Sep-15 Dec 105 days Sunrise to sunset 
1915 01 Sep-15 Dec 106 days Sunrise to sunset i 60 
1916 16 Sep-15 Dec 91 days Sunrise to sunset 15 60 
1917 16 Sep-15 Dec 91 days Sunrise to sunset is: 60 
1918 16 Sep-15 Dec 91 days 1/2 hr before sunrise to sunset 15 60 
1919 16 Sep-31 Dec 107-108 days 1/2 hr before sunrise to sunset 15 60 

through 
1925 
1926-1927 01 Oct-15 Jan 107 days 1/2 hr before sunrise to sunset 5 60 
1927-1928 01 Oct-15 Jan 107 days 1/2 hr before sunrise to sunset 15 60 
1928 16 Sep-31 Dec 107 days 1/2 hr before sunrise to sunset 25 60 
1929-1930 24 Sep-07 Jan 106 days 1/2 hr before sunrise to sunset 25 60 
1930-1931 24 Sep-O7 Jan 106 days 1/2 hr before sunrise to sunset 15 30 
1931 01 Nov—30 Nov 30 days 1/2 hr before sunrise to sunset” 15 30 
1932 16 Oct-15 Dec 61 days 1/2 hr before sunrise to sunset” tS 30 
1933 16 Oct-15 Dec 61 days 1/2 hr before sunrise to sunset” 12 24 
1934-1935 Saturdays and Sundays 30 days Sunrise to sunset 12 24 

(only) from 06 Oct (baited areas: sunrise to 3 p.m.) 
through 13 Jan 
1935 21 Oct-19 Nov 30 days 7 a.m. to 4 p.m. 10 10 
1936 01 Nov—30 Nov 30 days 7 a.m. to 4 p.m. 10 10 
1937 01 Nov—30 Nov 30 days 7 a.m. to 4 p.m. 10 10 
1938 15 Oct-28 Nov 45 days 7 a.m. to 4 p.m. 10 20 
193g 22 Oct-05 Dec 45 days 7 a.m. to 4 p.m. 10 20 
1940 16 Oct-14 Dec 60 days Sunrise to 4 p.m. 10 20 
1941 16 Oct-14 Dec 60 days Sunrise to 4 p.m. 10 20 
1942 15 Oct-23 Dec 70 days Sunrise to sunset 10 20 
1943 15 Oct-23 Dec 70 days 1/2 hr before sunrise to sunset 10 20 
1944-1945 14 Oct-01 Jan 80 days 1/2 hr before sunrise to sunset 10 30 
1945 13 Oct-31 Dec 80 days 1/2 hr before sunrise to sunset 10 20 
1946 26 Oct-09 Dec 45 days 1/2 hr before sunrise to 1/2 hr 7 14 
before sunset 
1947 04 Nov—03 Dec 30 days Sunrise to 1 hr before sunset” 4 8 
1948 29 Oct-27 Nov 30 days 1/2 hr before sunrise to 1 hr 4 8 
before sunset” 

1949 04 Nov-13 Dec 40 days 1/2 hr before sunrise to 1 hr 4 8 


before sunset” 
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Table 2—2. Continued. 








Season Season Shooting Daily Bag Possession 

Year Dates Length Hours Limit Limit 

1950 03 Nov-07 Dec 35 days 1/2 hr before sunrise to 1 hr 4 8 
before sunset” 

1951 26 Oct-09 Dec 45 days 1/2 hr before sunrise to 1 hr 4 8 
before sunset” 

1952 20 Oct-13 Dec 55 days 1/2 hr before sunrise to 1 hr 4 8 
before sunset” 

1953 23 Oct-16 Dec 55 days 1/2 hr before sunrise to sunset” 4 8 

1954 22 Oct-15 Dec 55 days 1/2 hr before sunrise to 1 hr 4 8 
before sunset” 

1955 15 Oct-23 Dec 70 days 1/2 hr before sunrise to 1/2 hr 4 8 
before sunset’ 

1956 13 Oct-21 Dec 70 days 1/2 hr before sunrise to 1/2 hr 4 8 
before sunset 

1957 19 Oct-27 Dec 70 days 1/2 hr before sunrise to sunset 4 8 

1958 18 Oct-26 Dec 70 days 1/2 hr before sunrise to sunset 4 8 

1959 30 Oct-08 Dec 40 days Sunrise to sunset? 4 8 

1960 28 Oct-06 Dec 40 days Sunrise to sunset? 4 8 

1961 28 Oct-26 Nov 30 days Sunrise to sunset” 2 4 

1962 26 Oct-19 Nov 25 days Sunrise to sunset? eal 4 

1963 01 Nov—05 Dec 35 days Sunrise to sunset” 4 (2) 8 

1964 31 Oct-09 Dec 40 days Sunrise to sunset 4 (2) 8 

1965 30 Oct-08 Dec 40 days Sunrise to sunset 4 (1) 8 

1966 22 Oct-05 Dec 45 days 1/2 hr before sunrise to sunset 4 (2) 8 

1967 28 Oct-06 Dec 40 days Sunrise to sunset 4 (2) 8 

1968° 02 Nov-01 Dec 30 days Sunrise to sunset EG) 6 

1969° 01 Nov-30 Nov 30 days Sunrise to sunset 4 (2) 8 

1970 17 Oct-10 Dec 55 days Sunrise to sunset Point System’ (5) 2 daily limits 

1971 28 Oct-11 Dec 50 days Sunrise to sunset Point System (5) 2 daily limits 

1972 28 Oct-16 Dec 50 days Sunrise to sunset Point System (5) 2 daily limits 

1973 20 Oct-03 Dec 45 days Sunrise to sunset Point System (4) 2 daily limits 

1974 23 Oct-11 Dec 50 days Sunrise to sunset” Point System (3) 2 daily limits 

1975 22 Oct-10 Dec 50 days 1/2 hr before sunrise to sunset Point System (3) 2 daily limits 

1976 23 Oct-11 Dec 50 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 

1977 22 Oct-05 Dec (N)? 45 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 

05 Nov—19 Dec (S) 
1978 19 Oct-07 Dec (N) 50 days 1/2 hr before sunrise to sunset Point System (3) 2 daily limits 
02 Nov-21 Dec (S) 
SAS, 17 Oct-05 Dec (N) 50 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 


( 
31 Oct-19 Dec (S) 
1980 14 Oct-02 Dec (N) 50 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 
23 Oct-11 Dec (C) 
30 Oct-18 Dec (S) 
1981 14 Oct-02 Dec (N) 50 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 
22 Oct-10 Dec (C) 
29 Oct-07 Dec (S) 
1982 13 Oct-01 Dec (N) 50 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 
21 Oct-09 Dec (C) 
28 Oct-16 Dec (S) 
1983 12 Oct-30 Nov (N) 50 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 
20 Oct-08 Dec (C) 
27 Oct-15 Dec (S) 
( 
( 


1984 10 Oct-28 Nov (N) 50 days 1/2 hr before sunrise to sunset Point System (4) 2 daily limits 
24 Oct-12 Dec (C) 
01 Nov-20 Dec (S) 

1985 16 Oct-24 Nov (N) 40 days 1/2 hr before sunrise to sunset Point System (3) 2 daily limits 
24 Oct-02 Dec (C) 


( 

( 
31 Oct-09 Dec (S) 

1986 15 Oct-23 Nov (N) 4O days 1/2 hr before sunrise to sunset Point System (3) 2 daily limits 
23 Oct-01 Dec (C) 
30 Oct-08 Dec (S) 
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Table 2—2. Continued. 





Season Season Shooting Daily Bag Possession 
Year Dates Length Hours Limit Limit 
1987 14 Oct-22 Nov (N) 40 days 1/2 hr before sunrise to sunset Point System (3) 2 daily limits 


( 
22 Oct-30 Nov (C) 
29 Oct-07 Dec (S) 
1988 29 Oct-27 Nov (N) 30 days Sunrise to sunset Bi) 2 daily limits 
05 Nov—04 Dec (C) 
11 Nov-10 Dec (S) 
1989 28 Oct-26 Nov (N) 30 days Sunrise to sunset BAZ) 2 daily limits 
04 Nov-03 Dec (C) 
10 Nov-09 Dec (S) 
1990 20 Oct-18 Nov (N) 30 days Sunrise to sunset gz) 2 daily limits 
27 Oct-25 Nov (C) 
10 Nov—09 Dec (S) 
1991 19 Oct-17 Nov (N) 
01 Nov—30 Nov (C) 
09 Nov—08 Dec (S 
1992 17 Oct-15 Nov (N 
31 Oct-29 Nov (C 


30 days 1/2 hr before sunrise to sunset 3 (2) 2 daily limits 


30 days 1/2 hr before sunrise to sunset 3 (2) 2 daily limits 


14 Nov—13 Dec (S 
1993 16 Oct-14 Nov (N 
30 Oct-28 Nov (C 


30 days 1/2 hr before sunrise to sunset 3 (2) 2 daily limits 


) 

) 

) 

) 

) 

) 

06 Nov-05 Dec (S) 

1994 20 Oct-28 Nov (N) 40 days 1/2 hr before sunrise to sunset Bx) 2 daily limits 
27 Oct-05 Dec (C) 

03 Nov—-12 Dec (S) 

1995 14 Oct-02 Dec (N) 

28 Oct-16 Dec (C) 

04 Nov—23 Dec (S) 

1996" 12 Oct-30 Nov (N) 

26 Oct-14 Dec (C) 

09 Nov-28 Dec (S) 

1997-1998) 04 Oct-02 Dec (N) 

) 


50 days 1/2 hr before sunrise to sunset 5 (4) 2 daily limits 
50 days 1/2 hr before sunrise to sunset 5 (4) 2 daily limits 


( 60 days 1/2 hr before sunrise to sunset 6 (4) 2 daily limits 
18 Oct-16 Dec (C 
08 Nov-06 Jan (S) 

1998-1999! 08 Oct-06 Dec (N) 60 days 1/2 hr before sunrise to sunset 6 (4) 2 daily limits 
22 Oct-20 Dec (C) 
12 Nov—-10 Jan (S) 


* All available information for Illinois duck seasons is presented in this table. State regulations are presented for years where information was 
available. For years when no state regulations were located, federal regulations are presented. 


° Noon opening. 
“ Mallard limit is in parentheses when it differed from basic limit. 


* Included a special season on scaup from 19 October to 1 November on Pool 19 (Keokuk Pool) from Lock and Dam 19 to Fort Madison bridge; 
daily limit of 5, possession limit of 10. 

“Included a bonus bag of 2 for scaup (possession of 4) in addition to the regular bag of 4 ducks from 1-16 November on Pool 19 (Keokuk Pool) 
from Lock and Dam 19 to the Fort Madison bridge. 

' Under the Point System, the daily bag limit was reached when the point value equaled or exceeded 100 points. The Point System allowed a 
maximum of 10 ducks from 1970 to 1972 and 1975 to 1984, a maximum of 7 ducks in 1973 and 1974, and a maximum of 5 ducks from 1985 
to 1987. Drake Mallards were 20 points for the seasons of 1970 to 1972, 25 points for 1973, 1976, 1977, and 1979 to 1984, and 35 points 
for 1974, 1975, 1978, ‘and 1985 to 1987. Hen Mallards were 70 points from 1976 to 1984, 90 points from 1970 to 1975, and 100 points 
from 1985 to 1987. 

° Zones: N = North, C = Central, S = South (See Waterfowl Management Chapter and Canada Goose Chapter). 

" Youth waterfowl hunting day: 5 October (N), 19 October (C), 2 November (S). 

‘Youth waterfowl hunting day: 27 September (N), 11 October (C), 1 November (S). 

' Youth waterfowl hunting day: 3 October (N), 17 October (C), 31 October (S). 


three piles with 20 ducks in each pile. Then here 
are five more under the boat seat. Besides, it’s 
almost noon and | promised the wife I'd be 
home for lunch.” “Yeah,” Dick replied, “Sure has 
been tough the last two or three years. Don't 
know what's gonna happen to duck hunting. Two 
years ago they set the limit at a hundred ducks a 
day—last year it dropped to 50—now it’s 35. 
Gettin’ so it’s hardly worthwhile going hunting” 
(Crowder 1985:12). In subsequent years as 
waterfowl numbers decreased, Illinois reduced 
the daily bag limit from 35 to 20 in 1907 and 
then to 15 in 1909 (Table 2-1). The first posses- 
sion limit of 60 was established in 1915. 

As early as 1897, Charles Hallock recognized the 
need for uniformity in the laws among the states 
and suggested to the National Game Bird and 
Fish Protective Association that the United States 
be divided into three districts—northern, south- 
ern, and Pacific—with similar game laws in each 
district (Hawkins 1984b). The Lacey Act, one of the 
most important wildlife conservation measures 
ever enacted (Day 1959), passed on 25 May 1900 
and was the first step toward uniformity because 
it enabled the government to control interstate 
and foreign commerce of wild animals or birds 
taken in violation of state or other law. In addition, 
the act gave the responsibility of conserving, pre- 
serving, and restoring wild birds to the Division of 
Biological Survey of the U.S. Department of 
Agriculture, predecessor of the U.S. Fish and 
Wildlife Service (USFWS) (Reeves 1984c). 

Market hunting continued in spite of the 
Lacey Act, and innovative methods were found 
to disguise the illegal shipping of birds across 
state lines. Birds were shipped as eggs or packed 
in butter firkins, frozen in peach or dog food 
cans, and checked in suitcases or trunks on trains 
(Day 1959). Another bill designed to give federal 
protection to migratory birds was introduced in 
Congress by George Shiras III in 1904, but no 
action was taken because of strong opposition by 
state’s righters and market hunters. In 1913, a 
similar bill, the Federal Migratory Bird Law 
(Weeks—McLean Act), was passed, and it estab- 
lished the first federal migratory bird hunting 
regulations (Reeves 1984c). Prior to this act, reg- 
ulation had been governed by the individual 
states with enforcement by local police officers, 
and open seasons of over 200 days continued as 
state legislators provided opportunities for their 
constituents to shoot as many birds as possible 
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(Fuchs 1987). Leopold (1942:215) commented on 
human nature when he stated, “The fact that 
seasons and bag limits on migratory birds have 
remained so much more liberal than seasons on 
resident game strongly substantiates the asser- 
tion. . that people can be induced to conserve 
what stays on their own land, but only the excep- 
tional individual will voluntarily conserve what 
he shares with the community at large.” As a 
result of the Migratory Bird Act, Illinois short- 
ened its waterfowl season in 1913 from 225 days 
to 105. days, thus eliminating spring hunting 
(Table 2—2). The Federal Tariff Act of 1913 elimi- 
nated plume and feather hunting by prohibiting 
the importation of wild bird skins and feathers 
for purposes other than science or education 
(Shaw 1990). Additionally, in 1914 Illinois pro- 
hibited the taking of Wood Ducks. 

North American waterfowl were officially rec- 
ognized as an international resource when the 
Migratory Bird Treaty was signed in 1916 with 
Great Britain on behalf of Canada (Fuchs 1987) 
(Table 2-1). The enabling act was passed by 
Congress in 1918 but was soon challenged by the 
State of Missouri and brought to the Supreme 
Court. The constitutionality of the law was 
upheld, finally spelling doom for market hunting 
and spring hunting and providing complete pro- 
tection to Wood Ducks and eiders (Hinman 1985. 
Barnard 1987). Season dates and lengths, daily 
bag limits, areas open to hunting, and means by 
which game could be legally taken were outlined 
in the Migratory Bird Treaty Act. During the next 
35 years, federal regulations divided the states 
into two to four waterfowl hunting zones and set 
up appropriate season dates based on average 
temperatures (Fig. 2-1). Restrictions on shooting 
hours in Illinois varied over the years but never 
began earlier than one-half hour before sunrise 
and never continued past sunset (Table 2-2). 

A state law restricting baiting in Illinois was 
passed in 1909 but was subsequently repealed in 
1911. Although the Migratory Bird Act of 1913 
and the Migratory Bird Treaty Act of 1918 placed 
the first major federal restrictions on the hunting 
of waterfowl, federal regulations became more 
stringent in the early 1930s when drought- 
stricken breeding grounds reduced the conti- 
nental waterfowl populations. In 1935, federal 
regulations finally outlawed baiting within 
shooting range of hunted areas and in 1936 
prohibited all feeding of waterfowl for hunting 


20 Waterfowl of Illinois 


purposes. The uncontrolled use of live decoys for 
hunting waterfowl continued until 1932 when 
federal regulations specified that a maximum of 
25 live decoys could be used. In 1935, their use 
became completely illegal. In an effort to further 
restrict the kill of waterfowl, federal regulations 
enacted in 1935 specified that no shotgun capa- 
ble of holding more than three shells could be 
used for the taking of migratory game birds. 
Other waterfowl hunting restrictions imposed in 
the landmark year of 1935 included reducing the 
open season to 30 days, reducing the bag and 
possession limits to 10 birds, limiting shooting 
hours from 7 a.m. to 4 p.m., and no open season 
or reduced limits on certain species of waterfowl 
(Tables 2-1, 2-2) (Bellrose 1944a). 

Each year from 1921 to 1927, a bill to provide 
money for the acquisition of lands to be used as 
migratory bird refuges was presented to 
Congress but failed to pass. Federal appropria- 
tions for the acquisition, administration, main- 
tenance, and development of refuge areas were 
finally authorized by the Migratory Bird 





Suggested seasons 
Northern Zone A Oct. 15 - Dec. 13 
Central Zone an Oct. 22 - Dec. 20 


Southern Zone Nov. 2 - Dec. 31 





Conservation Act of 1929 (More Game Birds In 
America 1932). In response to the federal appro- 
priations, Phillips and Lincoln (1930) urged that 
a tax or license charge be levied on sportsmen to 
provide additional funds for regulation and law 
enforcement personnel. This idea was imple- 
mented in the Migratory Bird Hunting Stamp Act 
of 1934. This act, which required waterfowl 
hunters 16 years old and over to buy annual fed- 
eral duck stamps, provided funds for enforce- 
ment, land acquisition, research, and special 
projects such as aerial surveys of waterfowl. The 
USFWS was criticized for using a disproportion- 
ate amount of the duck stamp money for 
enforcement and administration. This criticism 
encouraged an amendment of the act that 
increased the stamp fee and earmarked those 
funds for waterfowl habitat selection and acqui- 
sition (Madson 1960). Since its inception, the 
Stamp Act has generated over $500 million, and 
these funds have purchased almost 4.4 million 
acres (1.8 million ha) of refuge and nesting habi- 
tat for waterfowl (Elliott and Rose 1997). 


owt 


Figure 2-1. Three waterfowl hunting zones of the United States proposed by More Game Birds in America in 
1936. Zones were based on mean daily temperatures from 46 years of U.S. Weather Bureau data. Federal regu- 
lations arranged the states into similar zones in about 1940 (after Bellrose 1944a:330). 
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Figure 2-2. The four flyways (Pacific, Central, Mississippi, and Atlantic) established by the U.S. Fish and 
Wildlife Service in 1947 for the purpose of setting waterfowl hunting regulations in accordance with differ- 


ences in hunting conditions throughout the country. 


Major changes in harvest regulations were 
made after the discovery by Frederick C. Lincoln 
and others that waterfowl traveled in four 
north-south corridors or flyways. The change from 
three east-west zones to four flyways (Atlantic, 
Mississippi, Central, and Pacific) (Fig. 2-2) for 
management of waterfowl harvest occurred in 
1947. Since then, hunting seasons and bag limits 
have been set individually for each flyway, but 
each state has had some leeway for setting its own 
regulations within the federal flyway framework 
(Crissey 1984). 

During the 1960s, hunting regulations were 
adjusted annually based on the estimated num- 
bers of ducks in spring and fall. During the next 
decade, hunting regulations became more 
liberal with less year-to-year variation (Nichols 
and Johnson 1989). The Stabilized Regulations 
Program, designed to evaluate the effects of har- 
vest on waterfowl, was implemented during 
1979-1984, and bag limits and season lengths 
were held constant at relatively liberal levels. 


From 1984 to 1994, more restrictive regulations 
were in effect because of low numbers of ducks 
but regulations were relaxed in 1995 as conti- 
nental duck populations recovered. 

Since 1975, Illinois has required waterfowl 
hunters 16 years of age and older to purchase an 
annual state duck stamp. Those not required to 
purchase that stamp include landowners hunting 
on their own land, Illinois residents on military 
leave, and disabled persons. All revenues gener- 
ated from the sale of Illinois waterfowl stamps 
are earmarked for waterfowl. Fifty percent of 
these funds are used for projects approved by the 
Department of Natural Resources to protect 
waterfowl and improve public waterfowl manage- 
ment areas. The remaining funds are given to 
Ducks Unlimited for use in developing areas in 
Canada that produce waterfowl specifically for 
the Mississippi Flyway. From 1975 to 1995, 
receipts from the sale of state duck stamps were 
approximately $7.9 million, an average of 59,000 
stamps representing over a half million dollars in 
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recent years (W.L. Anderson, Illinois Department 
of Natural Resources, pers. comm.; Anderson et 
al. 1997). 

Lead poisoning was first recognized as a prob- 
lem for waterfowl in the United States when a 
die-off of ducks was reported in Texas in 1874 
(Sanderson and Bellrose 1986). Bellrose (1959) 
published a definitive study on the incidence and 
effects of lead poisoning on waterfowl but did 
not recommend immediate action. In 1974, a 
USFWS proposal requiring the use of nontoxic 
(steel) shot for hunting waterfowl in certain areas 
prompted a storm of controversy (Sanderson and 
Bellrose 1986). The mandatory use of nontoxic 
shot for waterfowl hunting was initiated in parts 
of the Atlantic Flyway in 1976, in parts of the 
Mississippi Flyway in 1977, and in parts of the 
Central and Pacific flyways in 1978 (Anderson 
and Havera 1989). In 1991, nationwide conver- 
sion to nontoxic shot for waterfowl hunting was 
mandated. The history of lead poisoning and 
nontoxic shot regulations in Illinois is summa- 
rized in Chapter 10, “Waterfowl Management,” 
and in Anderson and Havera (1989). 


THE ERA OF 
MARKET HUNTING 

The abundance of game and wildfowl was a 
ready source of food for pioneers. As families 
moved westward, hunting for survival was 
replaced by hunting for sport, and hunting for 
profit became a profession. As human settle- 
ment engulfed the land, marshes were drained, 
bottomland forests cleared, and rivers dredged, 
leveed, and dammed. In 1819, a lottery was held 
in Illinois to raise funds for wetland drainage. By 
the mid-1800s, numerous drainage districts had 
been established. Lands once thought to be 
suitable only for “producing wildfowl in great 
number during their seasons, rank grass, bull- 
frogs, mosquitoes and malaria” were being 
converted to agriculture (Rahn 1983:28). 

Concurrently, growing metropolitan popula- 
tions demanded more sources of food and recre- 
ation. Wild game was a favorite and market 
hunting became a way of life—a legitimate and 
reputable practice (Parmalee and Loomis 1969). 
Musgrove (1949:200) observed, “Most of the old 
market hunters were students of waterfowl, their 
success as hunters depended on their knowl- 
edge of the birds and their habits” (Photo 2-3). 
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Photo 2-3. Market hunters and their harvest near 
the turn of the century. 
Rahn (1983:30) described the market hunter as 
“not looked down upon by area residents. They 
were, in fact, respected by most members of 
their communities and enviously admired by 
several generations of barefoot boys growing up 
in rural midwestern communities.” The menu at 
the Grand Pacific Hotel in Chicago in November 
1879 included such items as Red-winged 
Blackbird, Red-necked Grebe, American Coot, 
Killdeer, Sandhill Crane, cormorant, and other 
delicacies (Parmalee and Loomis 1969). In the 
South, birds were often supplied to plantation 
owners to feed their slaves. Records document 
that some slaves were fed Canvasbacks until the 
very sight of the birds became repulsive (Runge 
1982). Rahn (1983) argued that the demand that 
created market hunting deserved the blame for 
its deleterious effects on waterfowl populations 
more than the men who practiced the profes- 
sion. 

Market hunting was prevalent in the East 
before it was practiced in the Midwest. Markets 
in large eastern cities were linked by rail to the 
commercial fowling grounds of Chesapeake Bay, 
Currituck Sound, Barnegat Bay, and Chinco- 
teague. Market hunting was largely a local trade 
in the Midwest during the 1850s and 1860s until 
the outlying farm regions of the upper Midwest 
were connected by rail to the eastern population 
centers (Madson 1985; Rahn 1983). Freezing 
game for the market apparently began about 
1871 with the construction of outdoor freezing 
rooms (Merritt 1904). After artificial refrigeration 
developed, refrigerated railroad cars appeared in 
the 1880s, thereby making market gunning and 
shipment of game more practical than relying 


solely on ice to retard spoilage of birds packed 
in boxes or barrels (Merritt 1904; Rahn 1983). 
Borgelt (1973a) recalled his experiences 
working on the C&IM railroad: “Il have helped 
transfer steamer trunks from the Havana— 
Jacksonville branch to the main line so loaded 
with dead ducks, that sometimes four men could 
not do the job. | have seen blood running from 
those trunks, and saw the hunters they belonged 
to also transfer to the main line. One fellow left 
Havana twice a week with 500 ducks each time 
for Chicago.” However, even with improved ship- 
ping conditions, there was tremendous waste. 
The American Field of 1886 noted that Mallards sold 
for 50 cents per dozen and that “hundreds of 
bushels were often dumped into the Mississippi 
River because of spoilage” (McKinley 1960:34). 
In the late 1800s, waterfowl were abundant, 
well-made shotguns were relatively inexpensive, 
and powder and shot were readily available. 
There were no bag limit restrictions or laws gov- 
erning methods of collection. Runge (1982) 
reported individual harvests as high as 450 
ducks per day. One hunter, according to Runge, 
reportedly shot 369 Canvasbacks and Redheads 
in one day while another shot 218 geese in a sin- 
gle hour before running out of ammunition. In 
the fall of 1858, Ira Bingham from Koshkonong, 
Wisconsin, sold 2,300 ducks in 6 weeks (Cooke 
1906). Audubon witnessed the killing of 84 Blue- 
winged Teals from a single charge of a double- 
barreled gun (Ridgway 1895). Some market 
hunters shot as many as 3,000 ducks in a season, 
and one notable hunter from Big Lake, Arkansas, 
sold 8,000 in the winter of 1893-1894. 120,000 
Mallards were sent to market from the Big Lake 
area that winter (Cooke 1906). As many as 
500,000 ducks were shipped to markets in a sin- 
gle lot (Parmalee and Loomis 1969). The game 
taken for the Missouri market for the year ending 
| March 1886 provides an indication of the kill: 
Prairie Chickens, 38,911; Ruffed Grouse, 19,728; 
quail, 61,902; ducks, 165,469; geese, 8,626; 
Common Snipe, 32,245; doves, 8,129; wild 
pigeons (passenger), 4,929; turkeys, 8,942: as 
well as large numbers of deer, 3,967; squirrels, 
4,929: and rabbits, 11,000 (McKinley 1960:34). 
Market hunting in Illinois was most active in 
the fall and winter months when numbers of 
migrating waterfowl peaked. Hunting during the 
colder months also reduced spoilage during 
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transportation (Parmalee and Loomis 1969). 
Thompson (1993) noted that reports of prodi- 
gious bags along the Illinois River were fairly 
common until about 1905 (Photo 2-4). He 
reported that three professional hunters killed 
3,008 ducks in 8 days below Bath in the fall of 
1901. He also mentioned that in the spring of 
1900, three shooters from Browning shot 2,200 
ducks in 3 weeks, about half of them in a single 
week. He estimated this harvest to be about half 
the number of ducks killed by hunters from 
Browning that spring. 

Tremendous duck harvests were made by lowa 
market hunters as well. Robert Miller of Spirit 
Lake reported: “One day we killed so many ducks 
that Mr. Wiggins sent me to town to get a man 
with a double box wagon and we filled that 
wagon full. It took about 1,000 ducks and when 
we came into the streets of town everybody took 
all the ducks they wanted” (Musgrove 1949:194). 
Richard Harker, along with other members of his 
family, averaged about |,000 ducks a week, con- 
sisting of mergansers, scaups, Redheads, and 
Canvasbacks, at an area known as Sand Point 
(Musgrove 1949). Judd Brownlee described his 
experience on the Des Moines River: “We had 
shot only Mallard drakes and when we picked 
them up we had 214. Our boat was just level full. 
We encountered great difficulty in getting the 
boat to land as we couldn't float it over many of 
the places and often had to unload it and load it 
up again. We were shooting for the market and 
picked the Mallard drakes as they brought the 
best prices” (Musgrove 1949:205). It was not 
uncommon for Brownlee and his brother to take 
8 or 10 cases of shells with them and shoot a 
case apiece in a single day. The Brownlees esti- 
mated that they sold at least 250,000 shells 
during the peak of the duck season at their hard- 
ware store, which they operated in addition to 
market hunting. As vast numbers of waterfowl 
streamed southward, market hunters never 
thought that ducks would become scarce. 

Trautman (1940:189) quoted a former market 
hunter from Buckeye Lake, Ohio, who found the 
Wood Duck so abundant during the summers 
between 1850 and 1890 that “a profitable busi- 
ness was made of hunting fledglings and flight- 
less adults in the flapper stage.” A market hunter 
in Wisconsin rated the Wood Duck as number 
one in abundance with the Mallard a close sec- 
ond: he killed over 1,000 ducks around 1883 
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(Hawkins 1940). Bogardus (1874) noted that 
some Wood Ducks were shot for their feathers, 
which were exported to England for use in the 
manufacture of fishing flies. Askins (1931) 
observed that the Mallard was the duck for 
market shooting, and when given a choice, mar- 
ket hunters ignored everything except the 
Mallard. A good bag for market hunters was “one 
hundred birds in a day, not any more and not 
any less, and nothing but mallards’ (Askins 
1931:145-146). A hundred birds were enough to 
prepare, pack, and ship to the commission 
houses, and shipment of mixed fowl lessened 
the price per dozen. A list of market prices in the 
late 1800s indicated that Canvasbacks sold for 
S6 a pair, American Black Ducks and Mallards 
S1.25 a pair, Ruddy Ducks SI a pair, sprigs 
(Northern Pintails) 50 cents a pair, geese $2 a 
pair, scaups 50 cents a pair, Redheads $2.50 a 
pair, yellowlegs $1 a dozen, curlews $3 a dozen, 
blackbirds 50 cents a dozen, Bobolinks $1 a 
dozen, and swans $2 each (Fuchs 1987:155). 
Yorke (1899) noted that Canvasbacks, which fed 
on wild celery, especially on the Atlantic Coast, 
were excellent eating and were priced at $18 a 
dozen in Boston. St. Louis was an important 
wild-game trade center in the Midwest. In 1833, 
two braces of ducks could be purchased for 25 
cents, but prices varied with demand. In 1850, 
ducks were priced at 50 cents a dozen. By 1873, 
Mallards and Wood Ducks were worth 25-50 
cents a brace (Rahn 1983). In 1873 in New York 
City, wholesale prices were $2 for each swan and 
75 cents for each goose; ducks ranged from 50 
cents to $1 a pair (Miller, S.M. 1986). 

Market hunting was not a lazy man’s occupa- 
tion. Askins (1935:22) describes a day in the life 
of the typical hunter: “A market hunter keeps it 
up until dark, unless he gets his hundred ducks 
quicker. Generally he doesn’t, because when his 
bag begins to mount up he will choose big birds 
only. He gets back into camp maybe at eight 
o'clock. He is tired because he got out at four 
that morning, but he had to help get supper, and 
then maybe draw, select and pack his ducks. By 
the time that work is all done it is ten o'clock. If 
he still had to load 200 brass shells or more, that 
would take him at least three hours, and he had 
to be out again at four in the morning.” 

Market hunters who lived near a large lake or 
slough might set out 100 to 300 wooden decoys 
each day and pick them up at night (Rahn 1983). 









Those who did not live near water walked or 
drove a horse-drawn carriage carrying their daily 
provisions and harvested game on a circuit as 
long as 15 to 20 miles (24—32 km). These hunters 
were likely to have a bag of upland birds and 
shorebirds along with waterfowl (Rahn 1983). 
As the number of ducks declined from loss of 
habitat resulting from settlement in the north- 
ern prairie states, guns were modified to shoot 
farther and cover a wider area. Old-timers shot 
with muzzleloader shotguns and rifles. The first 
breechloading double barrel shotgun was devel- 
oped by a Frenchman and displayed in London 
in 1851 (Zutz 1992). Modern duck hunting was 
born in 1868 when Fred Kimble of Chillicothe, 
Illinois, developed the “choke bore” in a Peoria 
gun shop (Kimble 1934; Madson 1960). Breech- 
loading guns and the shotgun choke permitted 
hunters to kill as many as 200 birds a day 
(Parmalee and Loomis 1969). With a choke- 
bored, single-barrel muzzleloader, Kimble (1934) 
recalled shooting 57 Lesser Scaups, one of his 
longest straight runs, on Peoria Lake while an 
appreciative crowd gathered along the city 
shoreline to watch as he downed about 200 
birds that day. Kimble commented that the first 
time he shot his breechloader he killed 140 
Mallards; he shot the first 32 as pairs without 
missing as they flew over bottomland forest. The 
first hammerless double barrel shotguns 
appeared in America in 1878 (Zutz 1992). The 
first repeater shotgun was a hammer pumpgun 
built by Winchester in 1893; this black powder 
model was revamped in 1897 to handle smoke- 
less powder (Zutz 1992). Autoloading shotguns 
became available at the turn of the century when 
the Browning Auto-5 appeared (Zutz 1992). 
Some early market hunters used 8- and 10-gauge 
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Photo 2-4. A duck harvest on the Mississippi River 
in the early 1900s (Musgrove 1949:204). 


guns. Others used light loads of less than 3 
drams of black powder behind number 8 shot, a 
combination that tested their patience and skill 
(Madson 1960). In an effort to cut costs, many 
hunters loaded their own paper- or brass-cased 
shells. One Illinois market hunter remarked, 
“Our old semi-smokeless shells cost 55 cents a 
box. You can bet we were careful about wasting 
them” (Crowder 1985:12-13). 

The punt gun achieved a tremendous reputa- 
tion as a duck killer. It was a single or multiple 
big bore muzzleloader placed on a “scull” boat. 
The gun was loaded with as much as 2 1/2 
pounds (1.1 kg) of shot or a mixture of scrap 
iron, nuts, bolts, and nails which were shot with 
5 ounces (0.1 kg) of black powder. These big 
suns, 6 to 10 feet (1.8-3.0 m) in length and 
weighing about 150 pounds (68 kg) each, were 
most often used at night in an area baited with 
erain (Fuchs 1987; Magoon 1993). Years later, 
Askins (1931:217) recalled the use of a punt gun: 
“Twenty-five to thirty years ago | saw consider- 
able “big gun’ shooting on the Sny, a back-water 
lake or river cut-off near the mouth of the Illinois 
River. Beginning at dusk and maintaining the 
work until after midnight, | once saw a market 
shooter bag forty geese, the majority of them 
Canadas. It was a moonlit night and the majority 
of the fowl were roosting along shore. It 
appealed to me as good hunting, then; but we 
no longer have birds enough to stand such 
methods, even if the law permitted.” 

Market hunters worked independently or were 
hired by merchants. In Louisiana, merchants 
developed hunting camps where hunters and 
their families were provided food and lodging, 
tutors for their children, and payment for each 
pair of birds killed. In the early 1900s, Fred 
Dudley purchased 10,000 acres (4,047 ha) of 
Louisiana marsh land for 25 cents an acre 
(62c/ha) and set up reputedly “the most efficient 
market hunting operation ever’ (Hall and 
Cheramie 1985.48). Hunters were assigned indi- 
vidual areas, and together they encountered lit- 
tle difficulty filling the daily quota of 2,000 birds 
that Dudley had contracted to provide the New 
Orleans market (Hall and Cheramie 1985). Ed 
Rafter, a former market hunter, reported a simi- 
lar day-shooting area in Illinois on the edge of a 
2,000-acre (809-ha) marsh north of Sheffield. 
Hunters were furnished food, blinds, and live 
decoys for SI a day, and the landowners bought 
the harvested ducks (Crowder 1985). 
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Market hunting was prohibited by the 
Migratory Bird Treaty Act of 1918, but the ban 
was not readily accepted by all those whose 
livelihood had been eliminated, and repeal of 
the prohibitive legislation was considered. 
However, several organizations endorsed the leg- 
islation. Outer’s Book—Recreation (1918:273) con- 
tained the following warning message in an 
advertisement: “No—you may never have seen 
anything like it, a crate of quail shipped to mar- 
ket. But you will see it many times over if the 
market-hunters have their way. And how much 
quail will be left in the covers for you! You can 
help prevent—forever—unsportsmanlike, whole- 
sale slaughtering of game by joining the 
American Game Protective Association.” This 
organization wanted to protect game by “com- 
bating the commercial interests that are trying, 
on the weak plea of food shortage, to force the 
repeal of protective laws and slaughter game for 
the market.” Membership in the American Game 
Protective Association was 50 cents annually. 


WHEN SPRING 
HUNTING WAS LEGAL 

Prior to 1855, no limitations on hunting prac- 
tices existed for any wildlife species in Illinois. 
Regulations for a waterfowl hunting season were 
first established in 1865 (Table 2-1). With no 
closed seasons, hunting occurred during the 
spring when waterfowl populations were vulner- 
able. Advocates of spring shooting argued that 
waterfowl were migratory and because they did 
not nest in the area, there was no reason why 
they should not be hunted during spring. Some 
shooters, especially those in the Mississippi 
Valley, claimed that they would not get to hunt 
ducks at all if spring hunting were abolished; 
they complained that the fall migration corridor 
did not include their hunting grounds (Grinnell 
1901). Other hunters wanted to save spring 
hunting for themselves by prohibiting market 
hunting, at least after | January (McKinley 1960). 

On the other hand, some opposed to spring 
shooting claimed that the killing of waterfowl 
before nesting in spring was the reason ducks did 
not breed in the area. Fleming (1923:101-102) 
expressed his concern when he _ remarked, 
“Spring shooting has harried them on migration 
and consequently they reach their breeding 
grounds with less vitality than they ought, and 
they are apt to select the safest breeding grounds 
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and often not the best. Many birds become bar- 
ren and never reach the breeding grounds at all 
in consequence of the persecution they have 
experienced on their northern journey.” Many 
hunters at the turn of the century considered the 
waterfowl resource inexhaustible, but others rec- 
ognized the decreasing numbers and a need for 
legislative action. George Grinnell (1901:591) 
reflected, “If gunners generally could be induced 
to take a broad view of these matters, and to con- 
sider the general good, rather than their own 
selfish advantage, the cause of game protection 
would be greatly helped, and the gunners them- 
selves, after a few years, would be greatly bene- 
fitted.” Cooke (1906:12) wrote, “Nothing short of 
the absolute prohibition of spring shooting in 
every part of the country should be advocated by 
those who believe that duck shooting should be 
enjoyed by future generations.” 

One of the first states to prohibit spring 
hunting was Rhode Island, where spring 
shooting of Wood Ducks and American Black 
Ducks was abolished in 1846 (Palmer 1912). 
Spring shooting was forbidden in 31 states by 
1918 (Lawyer 1919). The Migratory Bird Treaty Act 
signed by Canada and the United States in 1918 
closed the season on migratory game birds from 
10 March to | September and limited the season 
to no more than three and one-half months each 
year (Day 1959). This act eliminated spring 
hunting as well as market hunting in all states. 

The ban on spring hunting in Illinois in 1914 
was very unpopular, and several hunters con- 
tinued the practice; their actions attracted the 
attention of federal officers. Game wardens 
found that enforcing the ban was difficult and 
dangerous work. Access to the river bottoms 
where the illegal hunting was taking place was 
difficult because of muddy roads, if roads were 
present at all. Strong opposition to the ban 
caused threats of bodily harm to game officers, 
who in turn often carried shotguns for protec- 
tion while on duty. Opposition to federal regula- 
tions against spring waterfowl hunting was not 
only common among Illinois hunters, but it also 
infiltrated the judicial system. One spring, two 
agents patrolling along the Illinois River were 
shot and severely wounded by market hunters. 
The hunters were later arrested but not con- 
victed because of strong feelings against the 
prohibition (Merovka 1984). 

By the early 1930s, a great deal of public inter- 
est in the future of migratory waterfowl had devel- 


oped in Illinois. Concerned sportsmen realized 
the need to eliminate the hunting of waterfowl 
during their migration to the breeding grounds. 
Merovka (1984:27), one of the first federal game 
wardens and a native of southern Illinois, 
recalled, “In those days we considered the 
greatest threats to waterfowl to be spring hunting, 
baiting, the use of live decoys and punt guns, 
trapping, market hunting, and similar unethical 
methods of decimating the waterfowl supply.” 


HUNTING WITH 
MORE THAN A GUN 

As the commercial demand for ducks grew, 
innovative ways were devised for taking water- 
fowl including the use of sink boxes, traps, night 
lights, baiting, and live decoys (Fuchs 1987). 
Sink boxes, low floating devices which con- 
cealed the hunter beneath the water surface, 
were more common in the East than the 
Midwest; the box was used mostly on open 
water with as many as 500 decoys, and daily 
bags of up to 600 ducks for a single gunner were 
not uncommon (Fuchs 1987). 


Live Decoys 

The use of live decoys was extensively prac- 
ticed throughout America before 1800 and 
remained an undisputed part of hunting until 
outlawed in 1935 (Parmalee and Loomis 1969). 

Captured crippled birds and domestic 
Mallards were often used as live decoys, but 
English callers were by far the most popular and 
were highly prized by their owners. Hunters 
placed their wooden decoys and then released 
the tethered live decoys to swim among them, 
while a Mallard hen was kept behind the blind 
out of sight of the other live decoys. Her loud 
quacking along with the answering calls of the 
others caught the attention of wild ducks over- 
head, luring them into range of the hunters’ 
guns (Tonelli 1993). 

Leg or neck bracelets were used to tether the 
ducks and Canada Geese used as decoys (Photo 
2-5). The bracelet was attached to a snap swivel 
and tied to an anchored line (Photo 2-6). Some 
hunters simply tied the birds to a stake. The real 
“Judas bird” was trained to fly in a large circle and 
entice an incoming flock to accompany its return 
to the blind. Others were trained to start calling 
loudly when corn was rattled in a bucket. A hen 
could be taught to call when the trainer pulled 
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Heads only, painted and with glass eyes, can be 


Decoy Heads furnished for any species. 


DECOY BODY BLOCKS 
Blocks are furnished for any model or species, of Oregon Cedar or Airwood 
rough turned so that the hunter may finish and paint to his own design. 


Glass Eyes 


Glass Eyes, finished in natural colors, red, brown, straw, 
ycllow. In ordering state species desired. 


Profile Decoy Geese 


No. 1 made from Sheet Steel, painted by hand in 
natural colors. Neck and feet can be folded into body of 
decoy. 

No. 2 same as No. 1, but with hinged wings. 
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No. 1 


Has loop of woven cord. Has loop of brass bead chain. 


A simple and sure fastener for live decoys, the loop being drawn over the 
neck and the bronze spring catch brought up to position. Easily applied and 
the bird cannot work itself loose. The catch or lock, the end piece and swivel 
are made of bronze. Packed one dozen in a box. 


Decoy Hobbles 


Made of strong leather with heavy 
strap button and swivel snap. Fastens 
around the leg and holds the live decoy 
securely and without injury. 


No. 1 Duck 
No. 2 Goose 





DECOY CORDS 
Heavy Cotton, eight ft. lengths. 1 doz. to a carton. 


PERFECT DUCK CALLS 


Made of black Walnut or Red Cedar 
with German Silver tongue. Imitates 
ducks perfectly. 6% inches long. Packed 
one dozen in a box. 
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Photo 2-5. Live decoy halters and other waterfowl hunting accessories advertised in a 1936 catalog by 
William E. Pratt Manufacturing Co., Joliet, Illinois. 
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PHoTO BY MICHELLE M. GEORGI. 


Photo 2-6. Homemade bracelets and lead weights 
used for tethering live decoys in the Illinois Valley. 


on a string attached to her foot. Untethered birds 
usually were not fed before a hunt so they would 
remain in a baited area near the blind and were 
sometimes marked with bright colored leg rib- 
bons for easy identification (Tonelli 1993). 

The price for a pair of live English call ducks 
was $2-S3 in 1935; Canada Goose callers aver- 
aged $10-S14 each; Mallards cost about $1 each 
(Parmalee and Loomis 1969). Uhler (1933a) 
reported live Mallard decoys were purchased for 
50 cents each in Mason County, and most of the 
live, pinioned Canada Goose decoys used during 
the 1933 hunting season in field pens around 
Horseshoe Lake were purchased for about $4 
each (Photo 2-7). Uhler (1933a) estimated that 
60,000 live duck decoys were used in baited areas 
of the Illinois Valley during the 1933 hunting sea- 
son (Photo 2-8). Many hunters used a combina- 
tion of live and manmade decoys (Askins 1931). 

Live decoys were much more effective than 
wooden decoys, but at the same time, they were 
more troublesome. Caring for live decoys the 
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Photo 2-7. Tethered Canada Goose decoys on a 
sandbar in the Mississippi River, 1930 (Parmalee 
and Loomis 1969:13). 








PHOTO BY ROBERT BECKER. 


Photo 2-8. A pen of live decoys in front of a blind 
in the bottomlands of the Illinois River. 


entire year and transporting them to and from 
the blind required extra effort and time. The 
Swan Lake Club distributed their live decoys to 
farmers in the area for keeping until the next 
hunting season. In 1930, this club dispensed 
their drake and hen decoys in January to four 
farmers in the area; the same number of ducks 
were to be returned on | September. The farmers 
were allowed to keep any young that hatched 
during the year, and the club was spared the 
expense of feeding the ducks from January 
through August. In January of 1930, the Swan 
Lake Club sold excess drakes that had been used 
as live decoys for 10 cents a pound (5c a kg). 

Askins (1931:246) declared that live decoys 
“are an invention of the devil or of his near rela- 
tive, the American market shooter.” He empha- 
sized that “undeniably, decoys lead to the death 
of a lot of ducks, and if | were interested solely in 
seeing that the wildfowl were not hurt, | should 
absolutely forbid their use.” Haberman (1996), 
however, offered a different opinion of live 
decoys. He equated his enjoyment of watching 
and listening to the decoys work with the satis- 
faction of hunting with a good dog! A limit of 25 
live decoys was established by federal regula- 
tions in 1933 and 1934 (Bellrose 1944a). Their 
use has been prohibited since 1935. 


Baiting 

Bellrose (1944a) concluded that the baiting of 
ducks in Illinois was almost unknown prior to 
1900; it was also the consensus of old-time duck 
hunters that baiting began in the early 1900s in 
the Sangamon bottoms near the confluence of 
the Sangamon and Illinois rivers. Bellrose went 
on to suggest that higher water levels resulting 


from diversion of Lake Michigan water into the 
Illinois Valley likely caused a paucity of natural 
foods in the Sangamon bottoms. Uhler (1933a:30) 
noted that “with the disappearance of first-class 
duck foods, and the resulting decrease in the 
numbers of ducks stopping here, the use of 
cultivated grains to attract waterfowl gradually 
developed along the Illinois River.” By the 1920s, 
baiting was common throughout most of the 
bottomlands of the Illinois River (Photo 2-9). In 
the early 1920s, hunters realized that bait placed 
on the uplands in Mason County was effective in 
attracting ducks (Bellrose 1944a). 

As a result of severely reduced numbers of 
waterfowl in the drought-stricken early 1930s, a 
nationwide study of the effects of baiting on the 
harvest of waterfowl was undertaken during the 
1933-1934 hunting season. Francis M. Uhler of 
the U.S. Bureau of Biological Survey, now the 
USFWS, was involved. He conducted his study in 
parts of Illinois, Missouri, Kentucky, Tennessee, 
Arkansas, and Mississippi. Uhler (1933a) 
reported that the area most affected by baiting 
was the 140-mile (225-km) stretch of the Illinois 
River from DePue to Meredosia. He listed St. 
Charles County in Missouri as second in impor- 
tance, followed by the private goose hunting 
areas surrounding the Horseshoe Lake Wildlife 
Management Area in Alexander County and the 
50-mile (80-km) section of the Mississippi River 
valley centering on West Memphis, Arkansas. 
Uhler found very little baiting in Mississippi and 
none in Kentucky and Tennessee. He conserva- 
tively estimated that the harvest for the 
1933-1934 duck season in Illinois was about | 
million ducks with over 90 percent of the harvest 
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Photo 2-9. Shelled corn spread among decoys in 
the Illinois Valley was effective in attracting ducks 
within shooting range in the days before 1935 when 
baiting was legal. 
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occurring On commercial shooting areas and 
private duck clubs where baiting was common- 
place. He reported that baiting was practiced in 
conjunction with four types of waterfowl 
hunting: field-pen shooting, marsh or lake 
hunting, timber shooting, and river hunting. 

Field pens baited with corn, wheat, barley, and 
cultivated rice were heavily employed, especially 
in fields and bottoms along the Illinois River. 
Field-pen shooting utilizing bait was most com- 
mon in Mason County, Illinois, and secondarily 
in Alexander County around the Horseshoe Lake 
Wildlife Management Area. FC. Bellrose (unpubl. 
data) described an extensive sand dune area 
stretching from Pekin to Beardstown, varying 
from one half mile (0.8 km) to 5 miles (8.0 km) in 
width. When baiting and live decoys were per- 
mitted, nearly every large dune had a pen con- 
taining 25 to 200 decoys with an extensive 
corn-baited area. Uhler (1933a) reported that an 
aerial survey of the area in 1933 revealed nearly 
250 pens in Mason and Tazewell counties; most 
were located within 5 miles (8.0 km) of the 
Illinois bottomlands but a few were nearly twice 
that distance from the river. Bellrose (1944a) 
estimated that another 200 field pens were 
located in the vicinity of the Illinois River for a 
total of approximately 450 field pens in the river 
valley. As many as 600 ducks, mostly Mallards, 
were reported killed at one Mason County pen in 
a single day (EC. Bellrose, unpubl. data) (Photo 
2-10). Hatton (1988) recalled that he and his 
brother shot 56 ducks with just 2 shots from a 
field pit near Snicarte in Mason County. 

Uhler (1933a) described a typical field-pen sit- 
uation. Pens usually had a small artificial pond 
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Photo 2-10. Successful waterfowl hunters in Mason 
County, Illinois, ca. 1920. 
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approximately 15 yards (14 m) by 30 yards (27 m) 
in size with a basin lined with pounded clay, oiled 
ground, tarred paper, or concrete to prevent seep- 
age. Water was pumped with a gasoline engine 
from nearby wells. The pond supported a flock of 
live decoys and was baited heavily with shelled or 
ear corn. The entire pond, or part of it, was often 
enclosed in poultry mesh to confine the live 
decoys. Some field pens had a larger enclosure of 
poultry mesh several yards from the pond to 
retain escaping cripples. From three to five blinds 
brushed with corn stalks, oak branches, or vege- 
tation surrounded the pond. Shooting generally 
did not start at pen sites until 9 a.m. 

Dry-land pens were also used. They consisted 
of an enclosure of live decoys surrounded by 
long bands of shelled or ear corn; the only water 
was in a trough from which the decoys could 
drink. Leopold (1931) reported that 6 to 10 
shooters were placed at each pen. It was often 
compulsory to shoot only at small flocks which 
could be “cleaned up.” Leopold noted that an 
objection to dry-land pen shooting was that 
flocks too large to be “cleaned” often came in. 

Uhler (1933a) noted that commercial field-pen 
operations offered duck hunting opportunities to 
people who could not afford to belong to the 
clubs that occupied most of the bottomlands. 
Commercial field pens also provided hunting 
opportunities for those who had only a day or two 
available for hunting. Most field pens were owned 
by individual farmers who accepted a day-shooter 
for $5-S10 a day or leased exclusive hunting rights 
for the season, in one case for $1,000. Leopold 
(1931) reported that the daily fee for commercial 
clubs had been $10 since 1914; by 1931, the daily 
fee had increased to $15 per hunter or $25 for two; 
thus, a club’s revenue could be as much as $150 a 
day for a 10-man pen. Some commercial clubs 
charged $1 a duck (Leopold 1931). Uhler (1933a) 
remarked that one of the most successful com- 
mercial shooting places in Mason County 
operated four pens each with 25 live decoys that 
consumed from 1,400 to 2,500 bushels (49 to 88 
m’) of corn each season. Two hundred live decoys 
were purchased for 50 cents each at the beginning 
of the season. This club averaged about 8 shoot- 
ers daily at a rate of $10 a day. The limit was 
assured during the early half of the hunting sea- 
son. Bradford (1931) reported that land for duck 
shooting varied from $50 an acre ($124/ha) in the 
lower Illinois River valley to $400 an acre ($988/ha) 


in the Beardstown area; the overall expenditure 
for hunters was about $2 per duck—a sum that 
contributed significantly to the local economy. 

Uhler (1933a) observed that marsh shooting 
was common at both commercial areas and pri- 
vate clubs. He noted that this type of shooting was 
usually over a pen of live decoys left out for the 
entire season and surrounded with bait. Two or 
three blinds were typically available at these sites. 

Timber shooting was common in the 
Sangamon bottoms along the Illinois River and 
in other wooded bottomlands southward to 
Arkansas where pin oak acorns and other mast 
attracted Mallards. Pens of live decoys were 
placed along sloughs and artificial ponds in the 
timbered areas, and bait was plentiful through- 
out the season (Uhler 1933a). Cripple loss was 
high because it was difficult to achieve clear 
shots at birds among the trees. Two guides on 
the lower Illinois River, commonly known as 
“pushers” because they push-poled hunting 
skiffs through shallow water to the blinds, esti- 
mated the crippling loss at 33 percent and 50 
percent, respectively, in flooded timber where 
live decoys were used and where plenty of ducks 
were available (Leopold 1931). 

River shooting along the Illinois was generally 
confined to sheltered bays and sandbars and 
was accompanied by the use of live decoys and 
baiting. A permanent pen of live decoys was kept 
on the margin of the channel near the hunting 
site. Hunters tethered the decoys from these 
pens in areas near their blinds. 

Uhler (1933a:18) concluded that “the Illinois 
River bottoms and its adjacent lands constitute 
the most heavily baited hunting ground in North 
America.” Corn was the most frequently used 
bait. Uhler (1933a) estimated that 600,000 
bushels (21,120 m’) of corn were used for baiting 
in Illinois during a 70-day period in 1933 for an 
average of 8,571 bushels per day (302 m’/day). 
Uhler interviewed personnel from 67 private 
duck clubs in the Illinois Valley and discovered 
that these clubs used an average of 1,243 
bushels (44 m’) of corn in the 1933 hunting sea- 
son. He estimated that the average amount of 
corn used by each club was about 1,000 bushels 
(35 m’) (Photo 2-11). His rough estimate was 
that 2.15 million Mallards could have fed daily 
throughout the season in the baited areas of 
Illinois. The bulk of the kill was during the first 
three weeks and, therefore, greatly reduced the 
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Photo 2-11. Remains of ear corn used for baiting 
ducks at the Central Illinois Hunting Club near Bath, 
Illinois. 


number of Mallards for the rest of the season. 
During the peak of migration, large numbers of 
ducks probably stopped for only a short time 
and then moved southward. Uhler (1933a) esti- 
mated that 3 to 4 million ducks could have fed 
for a short time in Illinois. When baiting was 
outlawed, some hunters resorted to wooden 
ears of corn. John “Newt” Rule’s and Fred 
Colman’s corn decoys are especially sought after 
today as collector's items (Tonelli 1994). 

At Beardstown, “the baiting capital of 
America,” clubs and commercial shooting 
grounds in 1928 used as much as 7,000 bushels 
(246 m’) of corn each season on a 20-acre (8-ha) 
tract; rates were as high as 430 bushels per acre 
(37 m’/ha) per season (Leopold 1931:207). 
Munch (1919-147) in his description of this area 
exposes the rationalization of hunters regarding 
baiting: 


Beardstown, the enchanted land of the 
mallard, to the north and to the south of us 
along the famous Illinois River, for thirty or 
forty miles each way, the back waters and 
overflowed bottom lands are one unbroken 
stretch of hunting clubs and shooting pre- 
serves. These clubs all put out hundreds of 
tame ducks, corralled in pens made of 
chicken wire held up by stakes driven into 
the soft mud along the shallow water. These 
tame ducks are fed enormous quantities of 
corn, both on the cob and shelled. Of course 
the clubs cannot possibly prevent the wild 
mallards from dropping into these pens fora 
mess of corn. And having once found out 
where the corn is put out, they frequently 
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return for more. Of course that can’t be pre- 
vented either. And what's to stop Mr. and 
Mrs. Mallard from bringing along a friend or 
two the next time they come?.. .You can't let 
your tame ducks starve, can you? And who's 
going to sit out there all day and shoo off the 
wild birds, while the tame ducks are at lun- 
cheon? 


Leopold (1931) estimated that members of 
one dry-land commercial club killed 4,000 ducks 
in 60 days on 40 acres (16 ha). He computed this 
harvest to be 100 ducks per acre per year (247 
ducks/ha/year) or 266 limits shot by maybe 100 
licensees who had contributed only about $200 
to restore game. These funds might possibly 
have purchased 20 acres (8 ha) of nesting habi- 
tat, an acreage that could produce 20 ducks per 
year, far fewer than the club harvested (Leopold 
PSS ae), 

Uhler (1933a) conservatively estimated the 
duck kill at Illinois commercial and private clubs 
in 1933 as 926,000 birds (Photo 2-12), but 
Bellrose (1944a) thought this estimate was high. 
When the kill at nonclub sites was added, Uhler 
(1933a) suggested that the duck harvest in 
Illinois was approximately | million birds. Some 
of the more successful commercial dry-land 
clubs reportedly shot at least 4,000 ducks 
(Leopold 1931). Based on information from local 
hunters familiar with this type of shooting, 
Bellrose (1944a) estimated that an average of 
500 ducks were killed at each field pen. He then 
projected the total annual kill at 450 dry-land 
clubs at about 225,000 ducks. 





Photo 2-12. Duck hunters resting at their house- 
boat on the Illinois River with their harvest and 
wooden decoys, ca. 1915 (Parmalee and Loomis 
1969:442), 
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Uhler (1933a) noted that the use of cultivated 
grains to attract ducks, principally Mallards and 
Northern Pintails, developed into a commercial- 
ization of duck hunting that supported, directly 
and indirectly, the livelihoods of many people 
along the Illinois River. In addition to hardware 
and sporting goods dealers, duck hunting finan- 
cially benefitted many others, including clothing 
merchants, hotel keepers, tavern and restaurant 
owners, bankers, and local people employed at 
commercial shooting areas and private clubs. 
One banker suggested that duck hunting con- 
tributed about $100,000 annually to the 
Beardstown economy and $50,000 to the coffers 
of the nearby village of Browning. Duck clubs 
provided year-round employment for approxi- 
mately 1,000 people and nearly twice that many 
during the hunting season. Hatton (1988:159) 
remembered that women and children in the 
country picked and dressed ducks for 25 cents 
apiece; one child remarked, “If it wasn’t for the 
duck hunting down here, we'd starve to death.” 
Duck hunting also provided a market for low- 
grade corn, which would ordinarily have been 
difficult to sell (Uhler 1933a). 

The Swan Lake Club has historical records on 
the amount and cost of grain used for bait dur- 
ing various hunting seasons. In 1928, the club 
used 3,018 bushels (106 m’) of ear corn at a cost 
of 95 cents a bushel ($26.99/m’). Ear corn was 
preferred over shelled corn because it took 
longer for ducks to consume. In 1929, the club 
used 1,911 bushels (67 m’) of corn for bait at a 
cost of $I a bushel ($28.41/m’). In 1930, the club 
fed 1,317 bushels (46 m’) of corn at SI a bushel 
(S28.41/m’) along with 198 bushels (7 m’) of rye 
costing between 58 and 65 cents a bushel 
(S16.48 and $18.47/m’). By the depression year 
of 1932, the price of corn had dropped to 21 
cents a bushel ($5.97/m’), and baiting was also 
Supplemented with barley at about 25 cents a 
bushel ($7.10/m’). In 1934, the Swan Lake Club 
harvested 2,013 ducks, or 10.4 ducks per hunter 
trip, and the price of corn had increased to 
about 80 cents a bushel ($22.73/m’). 

The most important factor in holding the large 
number of Mallards attracted to the Illinois 
Valley by heavy baiting was the chain of privately 
owned “rest” lakes, including Clear, Jack, Crane, 
Treadway, and Meredosia (Uhler 1933a, Leopold 
1931). A successful duck hunt was not always 
guaranteed in the days of baiting and live decoys. 


Uhler (1933a:17) offered the following observa- 
tion: “By the middle of the hunting season, the 
ducks became so wary that a major portion of 
them remained in these rest areas all day, and 
about 20 minutes after sunset (the close of the 
legal shooting period), they would start to fly to 
the surrounding baited pens. Just before dark lit- 
erally thousands of mallards could be seen 
milling over these heavily baited spots, alighting 
only long enough to fill up on corn and then go 
back to the rest lakes. On moonlit nights they fed 
actively all night long. As a result many of the 
sand hill shooting places fed large quantities of 
corn but were unable to get much shooting.” 

Prohibition of the use of baiting and live 
decoys for hunting waterfowl was implemented 
in 1935 and eliminated about 450 commercial 
dry-land pens in Illinois. Generally, bottomland 
clubs were not as severely affected by these reg- 
ulations. Many clubs in the Sangamon River 
bottoms, however, dissolved because of the low 
duck kill resulting from the elimination of 
baiting and live decoys. An indication of the 
influence of bait and live decoys on the Illinois 
duck kill can be derived from a comparison of 
the harvest before and after prohibition of these 
practices. Bellrose (1944a) reported that the 
duck harvest at several of the large Sangamon 
River clubs decreased from about 7,000 to 
around 500 birds per year. In even greater detail, 
Bellrose (1944a:366) reported: “In 1933, during a 
60 1/2-day season, in which baiting and live 
decoys were allowed, 99 clubs reported a kill of 
60,467 ducks, or 611 per club. During a season of 
60 days in 1941, when baiting and live decoys 
were prohibited, 308 clubs reported a kill of 
89,670 ducks or 291 per club.” From additional 
analyses of his data, Bellrose concluded that the 
duck kill in relation to the population was about 
8 to 11 times higher in 1933 than in 1941. From 
an examination of banding data, Bellrose 
(1944a:367) concluded that “the kill rate under 
baiting and live decoy conditions was two to 
three times as great as after their prohibition.” 
Bellrose also noted that a greater proportion of 
shooting pressure was placed on Mallards as a 
result of baiting and live decoys. For example, in 
1933, Mallards and American Black Ducks repre- 
sented 83.8 percent of the Illinois harvest but 
only 63.7 percent in the 1941 season of compa- 
rable length and hunting dates. 

The practice of baiting may have affected the 
distribution of duck populations as well as the 


duck harvest. Uhler (1933a:7) reported that 
Mallard migration “is obviously affected by the 
tremendous amount of baiting done in Illinois 
and eastern Missouri. Baiting greatly retards the 
normal southward movement and tends to con- 
centrate and localize ducks within the baited 
sections.” There were an estimated 635,000 
waterfowl hunters nationwide in 1935, and 
waterfowl populations were dwindling. Baiting 
was so widespread, especially in Illinois, that 
Uhler’s report effectively led to the prohibition 
of baiting and live decoys in the United States 
(Mendoza 1984; Perry 1991). In his field records, 
Bellrose (1937-1938 unpubl. data) noted that in 
the opinion of many duck hunters baiting had 
reduced the duck kill by half at their local 
hunting areas. After baiting was prohibited, 
waterfowl became more widely distributed over 
the bottomlands instead of concentrating at 
nearby heavily baited areas. Prohibition of 
baiting enabled small duck clubs to attract more 
ducks; previously the clubs using the most corn 
secured the most ducks. 

Bellrose (1944a) summarized the baiting issue 
by establishing that ducks did not leave the 
Illinois Valley as many hunters had fearfully pos- 
tulated when bait was no longer available. Waste 
grain in agricultural fields and water-level man- 
agement for food production on private clubs 
helped to retain numbers in the early 1940s com- 
parable to those during the baiting era in the 
valley. Regarding hunting, Bellrose (1944a:368) 
concluded: “Despite the great reduction in kill 
following outlawing of the use of bait and live 
decoys, no catastrophe has befallen either the 
waterfowl club or the individual hunter. True, the 
disbanding of all dry-land duck clubs has 
resulted, but these clubs contributed little to the 
welfare of the birds. They were parasitic. In some 
sections, notably near the mouth of the 
Sangamon River, bottomland waterfowl clubs 
have passed out of existence, but in other sec- 
tions they have held their own or even increased 
in number. In 1941, there were 792 registered 
waterfowl hunting clubs in Illinois, more than in 
the last years of the baiting and live decoy era.” 

Bellrose (1944a) summarized the history of 
baiting regulations. The first state law restricting 
the use of bait to attract waterfowl became effec- 
tive in 1909 but was repealed in 1911. In 1934, a 
federal permit was required to employ bait. In 
1935, a federal regulation prohibited the use of 
bait unless it was dispensed far enough from the 
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blinds to allow birds free access to the grain 
without drawing fire. In 1936, that regulation 
was reworded to prohibit baiting under any 
waterfowl hunting conditions. 

Currently the federal baiting laws, found in 16 
U.S. Code 703, Title 50, Code of Federal 
Regulations (CFR) 20.21(i), state in part that no 
person shall take migratory game birds: 


(i) By the aid of baiting, or on or over any 
baited area. As used in this paragraph, “bait- 
ing’ shall mean the placing, exposing, 
depositing, distributing, or scattering of 
shelled, shucked, or unshucked corn, wheat 
or other grain, salt, or other feed so as to 
constitute for such birds a lure, attraction or 
enticement to, on, or over any areas where 
hunters are attempting to take them; and 
“baited area” means any area where shelled, 
shucked, or unshucked corn, wheat or other 
grain, salt, or other feed whatsoever capable 
of luring, attracting, or enticing such birds is 
directly or indirectly placed, exposed, 
deposited, distributed, or scattered; and such 
area shall remain a baited area for 10 days 
following complete removal of all such corn, 
wheat or other grain, salt, or other feed. 
However, nothing in this paragraph shall pro- 
hibit: (1) The taking of all migratory game 
birds, including waterfowl, on or over stand- 
ing crops, flooded standing crops (including 
aquatics), flooded harvested croplands, grain 
fields properly shocked on the field where 
grown, or grains scattered solely as the result 
of normal agricultural planting or harvesting... 


Revisions of the baiting law are now being 
considered. 


Duck Calls: A Response to 
Baiting and Decoy Prohibitions 

When live decoys and baiting were outlawed 
in 1935, the duck call came into its own 
(McGrath 1988). The first calls were probably the 
guttural sounds of Indians imitating birds, 
enticing them to come close enough to snare. A 
few homemade duck calls from the Civil War era 
and earlier exist today (Spencer 1986), but the 
first patented call was credited to Elam Fisher of 
Detroit, Michigan, on 10 May 1870 (McGrath 
1988; Taylor 1986; Petrie 1995a). 

Many of the early calls were crude with the 
barrels and insert pieces carved from solid 
blocks of wood. The reeds were made from 
wood, thinly shaved bamboo, metal, or whatever 
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was available (Spencer 1986). Market hunters, 
now out of a job, began carving duck and goose 
decoys and making calls. Often the carver left a 
personal touch on his calls, adding decorative 
grooves, carved Mallards, or other marks of iden- 
tification (Rahn 1982). 

After World War II three styles of calls emerged, 
developing partly from different types of hunting 
in various regions. Large open lakes, rivers, and 
fields favored the loud Reelfoot style of call to 
attract ducks from a distance (Spencer 1986; 
Taylor 1979). Timber hunting required a softer 
call, referred to as the Arkansas call, that would 
not echo against trees and confuse the birds. The 
Louisiana style is also characterized by a high 
decibel level. Hunting in Louisiana is often done 
in baldcypress and tupelo timber in the middle of 
a large, permanently flooded brake where a loud 
call is advantageous. The typical Louisiana call 
varies from loud, raucous sounds to low chuckles. 
There have been offshoots from these three basic 
calls, such as the Cajun marsh style. Very few calls 
were developed on the East Coast where diving 
ducks, which are often indifferent to calling, pre- 
dominated. Most call makers lived along the 
Mississippi and Illinois rivers where the call- 
responsive Mallard was abundant (Christensen 
1993). Illinois, Arkansas, Tennessee, and 
Louisiana have produced outstanding call mak- 
ers and have an _ interesting history of 
call development (Photo 2-13). 





Photo 2-13. Styles of duck calls presented by 
Claypool (1949:368): {left to right] “1. Large wooden 
call with metal reed, used mostly on open water as 
sound will carry long distances. 2. Wooden call with 
rubber reed; good on open water and in timber. 3. 
Call made of native reed, used with metal and rub- 
ber reeds. This call is used extensively in Louisiana. 
4. Wooden call with rubber reed, used mostly in 
timber. 5. Wooden call with metal reed, an all- 
purpose duck call. 6. All rubber call that is used by 
many duck hunters.” 


Call makers from Illinois include Fred Allen of 
Monmouth, Illinois, who began producing his 
metal tube duck call in 1863 (Rosenthal 1986; 
Petrie 1995a) (Photo 2-14). Allen is considered 
the earliest of all the call makers, the first to make 
a commercially produced call, to use a new tone 
board design modeled after the early tongue 
pincher style, and probably the first to put a bar- 
rel on a duck call (Harlan and Anderson 1988). 
During the 1880s and 1890s, Allen advertised 
“Allen's Nickel-Plated Duck Caller,” which sold by 
mail for “S1.00 postage paid anywhere” (Taylor 
1979:26). Along with this call he advertised a 
device known as a “Duck Frame’ for holding dead 
ducks so they could serve as decoys. C.W. Grubbs 
of Chicago claimed to have advertised the first 
wooden call, “The Grubbs Illinois River Duck Call,” 
in 1868, although no documentation for the 
advertisement exists before 1889; he also made 
the “Grubbs Perfection Duck Call” (Rosenthal 
1986:34. Christensen 1993; Petrie 1995a). This call 
was lathe-turned and had a metal reed held by a 
wedge and a one-piece stopper. 

Allen and Grubbs probably played a signifi- 
cant role in the development of the calls made 
by the renowned Victor Glodo and his family. 
Glodo was born in Illinois and traveled the river 
bottoms of Missouri, Mississippi, and Illinois 
during the 1860s and 1870s (Christensen 1993). 
From Illinois, he moved to Tennessee, settling as 
a blacksmith on the shores of Reelfoot Lake 
(Bourne 1983). When hunters came to buy his 
calls, he usually sold his personal one and whit- 
tled another for himself. He made and sold duck 
calls for 25 cents each until his death in 1910 
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Photo 2-14. Duck and crow calls made by Fred 
Allen, Monmouth, Illinois. The metal call in the 
front row was the first commercially produced duck 
call (1863). Remaining calls in the front row were 
for Crows. 


(Bourne 1983: Taylor 1986; Christensen 1993). 
Glodo calls set the style of the Reelfoot Lake 
calls (Rosenthal 1986: Christensen 1993). 
Although he made only a few calls, Glodo is con- 
sidered to be the father of American duck calls 
because his design was the first to survive to the 
present in its original form (Harlan and 
Anderson 1988). 

At Keithsburg, Illinois, Charles H. Ditto, a 
farmer and active conservationist, ran the Old 
Indian Hunting Grounds Duck Club (McGrath 
1988). Ditto made a short call with the reed, 
insert, and wedge contained in one piece (a 
wedge block), which could easily be withdrawn 
from the barrel for cleaning without disturbing 
the reed (Taylor 1979; Christensen 1993). His calls 
had his name and address stamped on a metal 
band and he sold most of them by mail order. 
Ditto's calls first appeared around 1890 and were 
still available in 1941 (Christensen 1993). 

The 100-mile (161-km) stretch of the Illinois 
River between Beardstown and LaSalle probably 
had more call makers than any other place in the 
United States (Thomas 1988a). Call makers in 
this region included Otto Stegmaier, George 
“Skippy” Barto, John “Newt” Rule, the Slinn 
Brothers, Charles Perdew, Val Leonard, Charles 
Quimby, and George Cunningham (McGrath 
1988; Christensen 1993). Louis “Greenhead” 
Biocchi made his first calls in the back room of 
his tavern in La Salle, Illinois, and sold them 
through Sears Roebuck and Montgomery Ward 
catalogs. He made approximately 100,000 duck 
calls as a promotional item for White Owl cigars. 
Biocchi’s company moved to Lacon, Illinois, in 
the late 1960s or 1970s and made a limited edi- 
tion duck call for Remington Arms Company 
(McGrath 1988). 

One of the more renowned and influential call 
makers in Illinois was Charles Perdew, a native 
of Henry (Harlan and Anderson 1988). The 
versatile Perdew was a student at Chicago's Art 
Institute, a market hunter, a gunsmith, a carpen- 
ter, and the maker of his own dentures 
(Rosenthal 1986). He worked as a carpenter in 
Chicago in preparation for the 1893 World's Fair. 
He subsequently returned to Henry and started 
a bicycle shop where he also made double- 
bowed duck boats, hunting decoys, decorative 
miniature decoys, crow and owl decoys, and 
duck and crow calls. Perdew made three grades 
of duck calls: a banded red cedar call, a check- 
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ered black walnut call, and a carved mahogany 
call with three Mallards in relief on the barrel 
(Christensen 1993). The ducks had glass eyes, 
and the call had the owner's initials inscribed on 
it. His son, Charles Haddon Perdew, made calls 
until his death in 1998. his cedar call looked 
almost identical to those made by his father. 

Philip S. Olt farmed in the Illinois River valley 
near Pekin before founding the game and bird 
call company bearing his name, now the oldest 
and largest call-making company in the world 
(Koehler 1995). Olt started making duck calls in 
the late 1800s (Photo 2-15) and developed a call 
with a straight reed and a curved reed base—the 
opposite of the Glodo design. The most distin- 
suishing change from the traditional call was his 
use of hard rubber instead of wood. Wooden 
calls were susceptible to moisture and lost their 
tuning easily. Some Olt calls have been retrieved 
from lake bottoms after 25 years and with a little 
cleaning remain in good working condition (J.R. 
Olt, BS. Olt Co., pers. comm.). Olt sold 600 of his 
original rubber calls during the first year of pro- 
duction in 1904. In 1935, he sold about 10,000 of 
his original model. by 1941, sales had increased 
to around 50,000 a year. Each call was hand- 
filed, hand-tuned, and tested before shipment 
(iReOltm PSPOll.Gow pers, comme): 
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Photo 2-15. Philip S. Olt with one of his noted calls, 
ca. 1948. 
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On 22 December 1885, David S. Fuller of 
Chicago was granted the first recorded patent 
for a goose call. His call had a double reed, a 
single sounding board, an air chamber, and an 
adjustable sound (McGrath 1988). Fuller was 
granted another patent on 28 April 1903 for an 
adjustable device that allowed the hunter to imi- 
tate either a male or female duck or goose. This 
call was the first Glodo style to receive a patent 
(McGrath 1988; Taylor 1979; Christensen 1993). 
Ken Martin of Olive Branch, Illinois, is consid- 
ered by most collectors to be the father of the 
modern goose call (Taylor 1979). 


Manmade Decoys: From the Hunter’s 
Arsenal to the Collector's Shelf 

For centuries, hunters have devised various 
ways to attract prey. Even when live decoys were 
legal, manmade decoys were also used. 
Leffingwell (1890:348) offered the following 
insight regarding manmade decoys: 


When a boy, like all thoughtless urchins, 
my success in duck-shooting depended on 
my luck. Decoys at that time seemed like 
harmless blocks of wood, created for the pur- 
pose of exercising my patience, when they 
became tangled together (which it seemed to 
me they always did). Then to think of picking 
them out of the ice cold water. Ugh! This 
thought alone was sufficient to drive cold 
chills down my back, and I studiously avoided 
their use. As later years added experience to 
my hunting education, the follies and errors 
of my youth were fully apparent, and | have 
tried to remedy them; and now I never go 
duck-shooting without decoys, and every 
expert in wild fowl shooting will bear me out 
when I say they are one of the absolute neces- 
sities of a hunting outfit. Of course, at times, 
they are in the way, and inconvenient—an 
acknowledged nuisance; but for all this trou- 
ble the fruits of our labor are received when 
we see the decoys floating idly in the still 
water, so quiet, so inactive, with mallards, 
pintails, red-heads, and all the shoal water 
ducks quacking out greetings to them, and 
with lightning swish dropping right in among 
them. 

The earliest known manmade decoys were 
found in Lovelock Cave, Nevada, in 1924 
(Parmalee and Loomis 1969; Shaw 1990). These 
two decoys were around 2,000 years old; one was 
made from bulrush or tule (hardstem bulrush) 
and the other consisted of a duck skin stretched 
over and stitched to a tule decoy. Native 


Americans attracted waterfowl using the heads 
of ducks impaled on sticks and placed in tall 
crass. The word “decoy,” derived from a Dutch 
contraction meaning a cage or trap into which 
waterfowl were lured by live birds or driven for 
capture, was first used in the early 1800s (Bauer 
1965. Hinman 1985). The profile, or silhouette, 
was probably the first type of waterfowl decoy 
made by hunters after European settlement in 
North America (Parmalee and Loomis 1969). The 
first wooden decoys were probably made in the 
late 1700s; by the early 1800s manmade decoys 
were fairly established (Shaw 1990). 

Manmade waterfowl decoys are classified as 
either gunning or decorative (Parmalee and 
Loomis 1969; Bauer 1965). Utilitarian gunning 
decoys are used for attracting birds; decorative 
decoys are ornamental. After the Civil War, an 
increased demand for gunning decoys by market 
hunters resulted in mass production, which 
standardized the wooden bird. As early as 1892, 
Montgomery Ward advertised decoys for several 
species of ducks for $3.75 per dozen (Parmalee 
and Loomis 1969). Several companies were 
established to fill the ever-increasing demand 
for functional, inexpensive decoys. The Mason 
Decoy Factory, which opened in 1896 in Detroit, 
Michigan, became the country’s largest manu- 
facturer of wooden decoys until 1925 (Parmalee 
and Loomis 1969; Shaw 1990). 

Factory decoys were not readily accepted in 
Illinois because many hunters preferred to build 
their own rigs. The first major decoy factory in 
Illinois was established near the end of the 
Mason era. The William E. Pratt Manufacturing 
Company of Joliet became operational in 1920 
and sold decoys through Sears Roebuck and 
Montgomery Ward. Illinois hunters generally 
accepted Pratt’s twenty-one styles of decoys dur- 
ing the company’s 15 years of operation. At one 
time Pratt purchased Mallard decoys made by 
Charles Perdew of Henry and tried to reproduce 
them (Parmalee and Loomis 1969). Wooden 
decoys produced at factories were eventually 
replaced by machine-made birds of rubber, plas- 
tic and other materials near the end of World 
War Il (Parmalee and Loomis 1969; Shaw 1990). 

When the Migratory Bird Treaty Act ended 
market hunting in 1918, the demand for large 
numbers of decoys lessened and factories were 
disassembled. Suddenly decoy carving was back 
where it had begun—in the hands of the hunter 
(Sparks 1989). Some carvers were amateurs, but 


most were skilled or semiskilled workers who 
fashioned the birds in their homes during long 
winter evenings. The attention of carvers turned 
from function to form, and the decoys became 
more finely detailed than earlier working birds 
(Shaw 1990). 

The art of carving and painting lifelike wooden 
hunting decoys reached its height of perfection 
in Illinois between 1870 and 1940 (Parmalee and 
Loomis 1969) (Photo 2-16). Most decoy carvers 
took pride in their detailed workmanship. White 
pine was used for three-fourths of the wooden 
decoys made by Illinois decoy makers because it 
was readily available, easy to carve and paint, 
and durable and light (Parmalee and Loomis 
1969). Other decoys were made from balsa, cork, 
or cedar. The bodies of wooden decoys made by 
Illinois carvers were either solid or hollow. Solid 
decoys, or blocks, were made with very basic 
tools and were heavy as well as difficult to carry. 
Hollow decoys appeared in Illinois in the latter 
part of the nineteenth century and proved quite 
satisfactory. Subsequently, three-fourths of the 
decoys carved in Illinois followed the hollow 
design (Parmalee and Loomis 1969). 

Illinois carvers usually made the head and bill 
of a decoy from a single piece of wood. If the bill 
was attached separately, a square cut-out and 
wedge were generally used. Glass eyes adorned 
many decoys, although hunters thought the eyes 
reflected the sun and detracted from the natural 
appearance of the decoy (Heilner 1943). Weights 
of lead or other metal were placed in or on the 
body of the decoy to counterbalance the head 
(Parmalee and Loomis 1969). Countersunk 
weights in the body of the decoy were used pri- 
marily in the East; however, Charles Walker of 
Princeton devised a unique two-piece counter- 





| PHOTO BY ROBERT BECKER. 
Photo 2-16. Wooden decoys being retrieved near a 
bed of marsh smartweed in a bottomland lake of 
the Illinois River valley. 
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sunk weight. The larger piece had a removable 
section into which a smaller weight could be 
placed to allow one or both weights to be used as 
needed (Parmalee and Loomis 1969). Illinois River 
decoys were generally V-shaped, two-pieced, and 
often painted with combs (Parmalee and Loomis 
1969). The “sleeper” was an Illinois specialty; its 
head faced backward, pointing toward the tail with 
the bill resting on the back (Glick 1990). 

Very few carvers were trained artists. Most 
carvers painted their decoys relying on 
knowledge acquired from observing free-living 
and hunter-harvested waterfowl. Colors were 
often achieved through trial and error. Furniture 
graining combs, table forks, and hair combs and 
brushes were used to emulate feather designs by 
combing thick wet paint (Tonelli 1990). Comb 
painting was unique to the Illinois River 
(Ehresman 1990) (Photo 2-17). In some families, 
decoys were painted by the wife of the carver, 
notably Edna Perdew and Catherine Elliston, 
whose attention helped make their husbands’ 
carvings exceptional. The husband-wife team 
was also unique to the Illinois River carvers 
(Ehresman 1990) (Photo 2-18). Bert Graves was 
assisted in painting decoys by his sister-in-law, 
Millie (Tonelli 1991). 

Jacob Keefer of Bath made decoys from 1875 
to 1880 and was one of the earliest decoy carvers 
in Illinois (Ehresman 1989; Parmalee and Loomis 
1969). Some of the more familiar Illinois decoy 
carvers were Robert Elliston (1847-1915) of 
Bureau, Charles Schoenheider, Sr. (1856-1944) of 
Peoria, Charles Perdew (1874-1963) of Henry, 
Charles Walker (1873-1953) of Princeton, and 
Bert Graves (1887-1956) of Peoria. Elliston is 
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Photo 2-17. Imported English graining combs used 
in producing feather patterns on wooden decoys. 
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(Lacy 1989:22. PHOTO PROVIDED BY THE SUN FOUNDATION). 


Photo 2-18. Mallard drake and hen sleeper decoys 
carved by Charles Perdew, Henry, Illinois, and pain- 
ted by his wife, Edna Perdew, ca. 1915. 


acclaimed as the father of Illinois River decoy 
carvers (Tonelli 1990). He apparently was the first 
commercial carver in the state and produced 
working decoys for hunters throughout the 
Midwest. Perdew was the best known and most 
prolific of the Illinois River carvers (Tonelli 1990). 
Walker carved his decoys exclusively for mem- 
bers of the Princeton Game and Fish Club, 
although he was never a member (Tonelli 1990). 
John Warren of Liverpool, Henry Geise of Quincy, 
John Stebbins of Momence, and Stephen Lane 
and William Shaw of Lacon were among those 
who produced decoys prior to 1900 (Parmalee 
and Loomis 1969). The famous duck call makers, 
Charles Ditto (1865-1935) of Keithsburg and Fred 
A. Allen (1838-1912) of Monmouth, also carved 
decoys. Parmalee and Loomis (1969) cataloged 
an impressive number of Illinois carvers. 

Original wooden gunning decoys have 
become a classic art form that has come to sym- 
bolize a unique period of waterfowl history in 
Illinois and America. Certain wooden decoys, 
which sold for a few cents in the late 1800s, now 
appear in antique stores and on auction blocks 
with price tags of hundreds or thousands of dol- 
lars, a far cry from the $36 per dozen Perdew 
once charged (Sparks 1989; Tonelli 1990). Frank 
Bellrose (Illinois Natural History Survey, pers. 
comm.) remembers visiting with Perdew period- 
ically in his shop and watching him make decoys 
that he sold for $1.00 each. In 1992, a Perdew 
sleeping Mallard hen sold for $57,750; a Green- 
winged Teal sold for $49,500 in 1995 (Parker 
1996). 

George Arthur once accompanied Bellrose on 
a visit with Perdew during which Arthur asked 





Perdew to make a Canvasback decoy. Unfor- 
tunately, Perdew did not finish the decoy before 
his death. When Arthur went to pick up the 
decoy, he was dismayed to find that Perdew’s 
wife had burned it because it was not finished. 
To Arthur's chagrin, a Perdew Canvasback decoy 
sold for $20,900 in 1995 and another for $18,150 
in 1995 (Parker 1996). A standing Canada Goose 
decoy by Charles Schoenheider holds the top- 
selling record for Illinois decoys at $99,000, 
ninth highest in the nation (Parker 1996). An 
Elliston sleeping Mallard decoy sold for $93,500 
in 1991 (Tonelli 1991; Parker 1996). Wooden 
decoys are currently considered folk art, more at 
home in a gallery than in a boathouse. Hal 
Sorensen, a decoy collector, commented that 
“Today, Illinois River decoys have received 
enough national exposure that Illinois birds 
have established their rights as the best of the 
best” (Ehresman 1990). The wooden decoys and 
those who crafted them continue to enthrall 
sportsmen and collectors alike (Photo 2-19). 


DUCK HUNTERS: THEIR 
PROFILE AND ECONOMICS 

A 1939 hunter questionnaire, a 1939 duck club 
economic questionnaire, and a 1943 hunting- 
equipment inventory from the archives of the 
Illinois Natural History Survey’s Forbes Biological 
Station at Havana reveal some interesting infor- 
mation about hunters in that decade and their 
expenditures. Other studies by Frank Bellrose 
and Clair Rollings and by William Anderson 
added more recent data to these profiles. 

The 127 shooting-club participants who 
responded to the 1939 hunter questionnaire 
averaged 44 years of age (range: 25-76) and had 
been duck hunting for an average of 21 years 
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Photo 2-19. Wooden decoys made by Charles D. 


Smith of Liverpool, Illinois, on a bottomland lake of 
the Illinois River in 1942. 





(range: 1-65 years). By comparison, Anderson et 
al. (1997) reported in the 1995-1996 waterfowl 
survey that Illinois duck hunters averaged 40.4 
years of age; more than half (53%) were 31-50 
years of age. When asked where they hunted 
ducks, 55 percent of the hunters questioned in 
1939 mentioned marsh shooting; 31 percent, 
river; 13 percent, dry-land; 4 percent, pond; and 
less than 2 percent for each category of lake, 
creek, slough, and timber. Seventy percent of the 
hunters used decoys to attract ducks; 15 percent 
were assisted by professional pushers who 
rowed or poled boats. Sixteen percent pass-shot 
ducks, and 14 percent jump-shot ducks as they 
flushed from the water. 

The favorite brands of shotguns of these 
hunters were Winchester, 38 percent; Remington, 
32 percent; and Browning, 15 percent. Other 
brands included L.C. Smith, Savage, LeFever, 
Springfield, Stevens, Ithaca, Colt, Parker, and 
Ranger. The majority of these hunters (43%) pre- 
ferred double-barreled shotguns, and most pre- 
ferred 12-gauge. They used from four shells to 
two cases (500 shells each) during the 1939 hunt- 
ing season, which extended 45 days from 22 
October to 5 December, and reported killing from 
| to 515 ducks per person for an average of 40 
ducks per hunter. For comparison, Anderson et 
al. (1997) reported an average of 8.9 ducks per 
hunter for the 1995 season in Illinois. The daily 
limit in 1939 was 10 ducks, with no Wood Ducks 
and three Canvasbacks allowed. Two dozen 
hunters reported shooting geese, American 
Coots, and Common Snipe with an average kill 
per hunter of 9 geese, 11 American Coots, and 15 
Common Snipe. According to the questionnaire, 
dogs were not widely used, and only 14 percent 
of the hunters mentioned dogs when questioned 
about their hunting methods in 1939. Spaniels 
of the American, springer, water, and cocker vari- 
eties were the most popular hunting dogs (62% 
of those reporting), followed by Irish setters 
(25%) and Labrador retrievers (20%). In recent 
years, the Labrador retriever has dramatically 
increased in favor with duck hunters. Anderson 
(1989) found that 28 percent of Illinois hunters 
own dogs that are used for waterfowling. This is 
quite a change from the use of dogs in the 1850s 
when Merritt (1904:46) noted that “game dogs 
were hardly thought of.” 

The 1939 hunter questionnaire disclosed that 
each hunter spent an average of $100 for guns 
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(range: $50-S500), $44 for hunting clothes and 
boots (range: $7-$250), $110 for boats and 
motors (range: $6-S1,000), $46 for those who 
used decoys, $127 for those who owned dogs, 
and $6 per day for pusher fees. Unspecified 
transportation cost averaged $24 per hunter, and 
room and board for those without their own 
cabins cost $33 per person. The common rate for 
processing ducks was 10 to 25 cents each. (In the 
early 1990s, commercial pickers in central 
Illinois charged from 90 cents to $2.50 for pro- 
cessing each duck and from $2.50 to $5 for 
processing each goose.) The total cost spent per 
duck hunter questioned in 1939 averaged $133 
(range: S5-S1,000). Based on this 1939 data, 
Bellrose and Rollings (1949) reported that the 
minimum average expenditure per duck bagged 
that season was $4.77. Thirty respondents to a 
1939 duck club questionnaire on hunting expen- 
ditures indicated that the average hunting 
expenses incurred per member that year was 
$127 (range: $5-S500). 

Among the _ historical records of the 
Senachwine Club near Henry was a 1943 per- 
sonal inventory of the hunting equipment 
owned by one of its members: Parker 12-gauge 
double-barreled shotgun, $163; Super X 12- 
gauge #5 shot shells, 5 1/4 cents each; #2 shot 
Shells, 6 cents each; wool trousers, $8; flannel- 
lined chamois leather shirt, $20; and a wool 
hunting coat, $15. A final item of interest on the 
inventory was an unpriced set of weights for live 
decoys. In 1943, a pair of hip boots cost $8: 
leather hunting gloves cost $1.50; duck calls 
were priced at $1-S3; and a dozen wooden 
decoys cost $25. 

Bellrose and Rollings (1949) determined from 
interviews concerning the hunting expenditures 
of 77 duck hunters during the 1947 season that 
the cost per duck harvested was $9.77 on public 
areas and $9.67 on private clubs. They reported 
that the cost of the shotguns used by the 
hunters questioned averaged $95. The 1947 
Illinois hunting license cost $2 and the federal 
duck stamp cost $1. Bellrose and Rollings went 
on to calculate that from 1944 to 1947 duck 
hunting contributed benefits to the public worth 
$12.18 per acre (S30.10/ha) each year for typical 
Illinois River bottomland lakes. These authors 
also reported that from 1937 to 1947 the average 
annual revenue private landowners received 
from rented or leased duck-hunting rights on 
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various bottomland lakes along the Illinois River 
was $5.48 per acre ($13.54/ha). 

In recent years, Anderson (1983) reported that 
approximately 93 percent of those who hunted 
ducks in Illinois in 1981 lived in Illinois; 98.6 per- 
cent of these hunters were male. According to 
Anderson, most Illinois waterfowl hunters (48.19%) 
spent between $100 and $500 in 1981 to hunt, an 
average of $462 per hunter. He estimated that dur- 
ing the 1981 waterfowl season, 13,085 hunters 
averaged 2.1 teals per hunter during the 
September teal season, 48,395 hunters averaged 
8.2 ducks per hunter during the regular duck sea- 
son, and 28,018 hunters averaged 1.7 geese per 
hunter. Anderson further estimated that $25.6 mil- 
lion was spent harvesting a total of 424,164 ducks 
and 47,384 geese in Illinois during that season. 

Anderson (1986) found that 90 percent of 
Illinois waterfowl hunters used 12-gauge shot- 
guns in 1984, 2 percent used 16-gauge, 5 percent 
shot 20-gauge, and 3 percent relied on 10-gauge. 
(Records from the Swan Lake Club indicated that 
in 1928, 29 of 34 [85.3%] members used |2-gauge 
shotguns, 3 [8.8%] shot 20-gauges, and 2 [5.9%] 
used both 12- and 20-gauges.) Anderson also 
found that 42 percent of Illinois duck hunters 
used reloaded shotgun shells and 45 percent 
owned a boat used for waterfowl hunting. 

During the 1990-1991 hunting season, 
Anderson and Williamson (1992) estimated the 
total expenditure of Illinois waterfowl hunters to 
be $43 million, an average of $743 per hunter or 
$58 per day afield. Approximately half (49%) of 
Illinois waterfowl hunters spent between $100 
and $500 during the 1990-1991 season; 21 per- 
cent indicated that they spent from $500 to 
$1,000. Duck hunting and goose hunting con- 
tributed an estimated $21 million and $22 
million, respectively, to the 1990 Illinois econ- 
omy. In the 1990 regular season, an estimated 
40,441 duck hunters harvested 205,744 ducks, an 
average of 5.1 ducks per hunter; 42,215 goose 
hunters harvested a total of 68,446 Canada and 
other geese for an average of 1.6 geese per 
hunter. Calculation of the cost per harvested 
bird based on the estimated $43 million spent 
for duck and goose hunting in Illinois during the 
1990 season revealed that each duck harvested 
cost approximately $102; each goose cost about 
$321. Southwick Associates (1995) reported that 
2.9 million duck and goose hunters in the United 
States spent $544.5 million. An estimated $34.5 


million was spent in migratory waterfowl 
hunting-related sales in Illinois, with $233 mil- 
lion spent in the Mississippi Flyway. Southwick 
Associates (1995) determined that the total eco- 
nomic benefit of waterfowl in the United States 
was $1.6 billion in 1991. 


TWO HUNTING LEGENDS 
OF THE 1940s 

Hunting is never without hazard, for the 
hunter as well as the quarry. The Armistice Day 
storm of 1940 stands without parallel in the 
annals of waterfowl hunting. That story was a 
dramatic event of which legends are made. 
Other notable hunting episodes were in the 
making only a few years later: the incredible har- 
vests of American Coots on Grass Lake. 


The Armistice Day Storm 

On 11 November 1940, many hunters in the 
Midwest failed to realize the severity of the 
weather conditions associated with a major low 
pressure system rapidly descending from 
Canada. The morning was a clear, balmy 50°F 
(10°C), and most hunters dressed accordingly. 
By late morning, however, the sky had darkened 
and temperatures had decreased enough to 
encourage holiday hunters to head for their 
blinds. By 4 p.m. the temperature had plum- 
meted to 9°F (-13°C) with strong winds intensi- 
fying the extreme change. Barometric pressure 
dropped to a record 28.73 inches (729.74 mm) 
(Madson 1984). 

Shooting was excellent as migrants joined ner- 
vous local birds. Hunters became so engrossed 
in the tremendous hunting that some did not 
recognize, and others failed to acknowledge, the 
dangerous weather conditions. As_ scantily 
dressed hunters tried to make their way to shore, 
raging waves on lakes and rivers capsized boats. 
Some hunters clung to the remnants of their bat- 
tered blinds as the waves sank their boats or 
blew them downwind. Frank Bellrose (Illinois 
Natural History Survey, pers. comm.) reported 
waves 10 feet (3 m) high overtopping the sea wall 
at Rome, Illinois. Waves on the Great Lakes were 
reported to be nearly 50 feet (15 m) high 
(Kerrigan 1989). One hunter watched his friend 
standing in the water as the thickening ice slowly 
entombed him (Bylander 1984). Some hunters 
crawled under their boats for protection from the 


piercing wind and precipitation, and one man 
dug into a muskrat house. Hunters burned their 
decoys and boats for warmth, and fishermen 
burned their tarred nets and fish boxes (Madson 
1985). The estimated death toll on that day was 
between 150 and 160, many of whom were 
hunters and fishermen. Armistice Day of 1940 
was undoubtedly the worst hunting disaster in 
United States history (Bylander 1984). 

Several brave people rescued those stranded 
during the storm. Max Conrad of Winona, 
Minnesota, managed to move his Piper Cub from 
its hanger with the help of five men standing on 
each wing to hold down the plane. Conrad flew 
into winds of 50 miles per hour (80 km/hr) to 
guide desperate hunters stranded along the 
Mississippi River and lakes to higher ground. 
Skimming the waves and trees, he examined 
overturned boats for anyone underneath and 
dropped food, whiskey, and cigarettes to those 
waiting for help. Conrad was credited with saving 
over 50 hunters (Bylander 1984). Illinois Natural 
History Survey employees Jake Lemm and John 
“Frosty” Anderson helped rescue hunters along 
the Illinois River above Havana and on 
Chautauqua and Clear lakes. Using a Chriscraft 
cabin cruiser, they picked up besieged hunters 
and their guns until the boat was_ full. 
Approximately 42 cold and desperate hunters 
were rescued and delivered to Millstone Camp. 
Lemm and Anderson had difficulty making some 
hunters leave their decoys. One father and son 
refused to board their boat without their decoys; 
when Lemm and Anderson passed by later, the 
two begged for help (Borgelt 1973b; EC. Bellrose, 
Illinois Natural History Survey, pers. comm.). 

William E. Green (1984), stationed at the 
Upper Mississippi River Fish and Wildlife 
Refuge, reported that the mass migration of 
waterfowl immediately preceding the front on 
Armistice Day, 1940, was the largest single flight 
of ducks the refuge had recorded. Frank Bellrose 
banded ducks in central Illinois the following 
week and recalled: “The day after the storm the 
ducks were standing on the ice and swimming 
around the holes they had kept open. There were 
many species not usually found in ice-hole situ- 
ations—early migrants such as pintails and 
wigeon. When the weather moderated at the end 
of the week, we had the biggest reverse migra- 
tion I’ve ever seen. Some of the mallards we 
banded turned up as far north as North Dakota 
later that fall” (Madson 1984:105). An employee 
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of the USFWS near Lake Michigan told Bellrose 
that ducks were literally blown from the west to 
the east and that tremendous numbers flew 
along the lake shore trying not to be blown over 
the lake. Ordinarily these ducks would have 
migrated 200 miles (322 km) farther west along 
the Mississippi River (F.C. Bellrose, Illinois 
Natural History Survey, pers. comm.). 

Waterfowl hunters in the Midwest have not 
since witnessed the degree of brutality the ele- 
ments delivered on 11 November 1940. 


American Coot Hunting at Grass Lake 

Grass Lake, a public hunting area located in 
northeast Illinois, is part of the Chain-O’-Lakes 
State Park northwest of Chicago in Lake and 
McHenry counties. Historically, the large num- 
bers of American Coots feeding on aquatic veg- 
etation made Grass Lake a popular choice for 
hunters on opening day. 

The opening day of the waterfowl season, 15 
October 1942, attracted approximately 1,920 
hunters to the 1,800 acres (728 ha) of Grass Lake 
(one hunter per 0.94 acre or 0.38 ha) (Photo 
2-20) (Bellrose 1944b). Frank Bellrose and 
Jessop Low of the Illinois Natural History Survey 
checked the harvest of 521 of these hunters and 
found that they had bagged 6,461 American 
Coots and 59 ducks, averaging 12.4 American 
Coots and 0.11 duck per hunter (Bellrose 1944b) 
(Photo 2—21). Bellrose calculated that approxi- 
mately 1,200 boats were on the lake with an 
average of 1.6 hunters per boat. He further esti- 
mated that the total harvest at Grass Lake on 
that day was 23,800 American Coots and 21] 
ducks. A survey of the lake the day before had 
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Photo 2-20. Some of the estimated 1,920 waterfowl 
hunters in approximately 1,200 boats on Grass Lake, 
15 October 1942. 
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Photo 2-21. American Coot hunters and their har- 
vests at Grass Lake on opening day of the waterfowl 
season, 15 October 1942. 

revealed approximately 25,000 American Coots. 
It is possible that by the end of hunting on open- 
ing day, about 90 percent of the American Coots 
on Grass Lake were in hunters’ bags. A survey 
taken immediately after the cessation of shoot- 
ing accounted for only 150 American Coots 
(Bellrose 1944b). 

Opening day of the 1943 waterfowl season at 
Grass Lake produced fewer hunters but greater 
success. There were approximately 750 boats on 
the lake with 1,350 hunters. The harvest of the 
512 hunters who were inventoried totaled 6,926 
American Coots and 42 ducks (Bellrose 1944b). 
Each hunter averaged 13.5 American Coots and 
0.08 duck. The total harvest was estimated at 
18,225 American Coots and 108 ducks, most of 
which were taken before noon. Bellrose calcu- 
lated that the 1943 opening day harvest repre- 
sented about 95 percent of the American Coots 
and 15 percent of the ducks surveyed the day 
before on Grass Lake. 

In response to these results, Bellrose 
(1944b:7) commented, “Probably nowhere else 
in the North American continent is shooting 
pressure greater on a single day than on this 
lake.” Certainly the American Coots would agree. 


PRIVATE DUCK CLUBS: 
A CENTURY AND A HALF 
OF HUNTING HISTORY 

Heilner (1943) remarked that the private duck 
club is an institution peculiar to North America. 
The first duck club in the country was founded 
near New Orleans, Louisiana, in 1815 (Dorsey 
1997). By the early 1800s hunting and fishing 


clubs were organized and functioning in the East 
(Rahn 1983). They quickly spread throughout the 
country, eventually becoming the most highly 
developed in California. The Winous Point 
Shooting Club on the Ohio shores of Lake Erie 
was founded in 1856 and is the oldest active 
waterfowl hunting club in the United States 
(Koehler 1992; Kroll and Bart 1994). In the late 
1800s when the Illinois Valley was still in rela- 
tively pristine condition, private duck clubs began 
to appear. Some clubs were also established in 
the Illinois floodplain of the Mississippi River 
before 1900 (Thompson 1993). Private clubs, 
along with the carvers of wooden decoys, the 
makers of duck calls, the first large-scale trapping 
of ducks, and Fred Kimble’s choked shotgun bar- 
rel, have contributed much to the exceptional 
lore of waterfowl in the Illinois Valley. These duck 
clubs developed their own personalities and sev- 
eral have established unique histories. 

Parmalee and Loomis (1969) suggested that 
as goose and duck hunting areas in northeast 
and southwest Illinois waned in the late 1800s 
as a result of burgeoning human populations 
and habitat degradation, attention was focused 
on the bottomland of the Illinois River. 
Recognition of the high quality of waterfowl 
hunting in the Illinois Valley circulated through- 
out the country, and notables such as Presidents 
Benjamin Harrison and Grover Cleveland and 
reputedly Al Capone’s men, and perhaps even 
Capone himself, shot at private clubs in the 
Havana and Beardstown area (Izaak Walton 
League, unpubl. mimeo; Bettendorf 1986; 
Oswalt 1993). Hunters from distant locations 
arrived at private clubs by rail, steamer, launch, 
or cabin boat before the 1920s when roads and 
motor vehicles became more commonplace 
(Thompson 1993) (Photo 2-22). Some private 
duck clubs even called themselves “hunting, 
fishing and literary clubs” to allow incorporation 
under certain education laws (Rahn 1983). 

Commercial or day shoot clubs also began 
early in Illinois. These clubs were usually man- 
aged by one man and did not have the financial 
backing for or the interest in undertaking the 
waterfowl management practiced by private 
clubs. There were no charter or membership 
requirements, and hunters were accepted on a 
day-to-day basis; thus, these establishments 
cannot be classified as true clubs (Parmalee and 
Loomis 1969). 
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Photo 2-22. Waterfowl hunters awaiting departure 
from a rail station after a successful hunt in the 
Illinois Valley. 


Initially, there was tremendous negative reac- 
tion to private clubs on the part of many hunters 
because clubs represented lost opportunities for 
the average American sportsman. In some 
states, attempts were made to halt the estab- 
lishment of private clubs by legislation; however, 
as Phillips and Lincoln (1930) noted, radical 
laws that interfered with the rights of land 
owners were not likely to succeed. Ownership 
was frequently held by professional business- 
men from surrounding counties, cities, and even 
other states. These clubs often became commer- 
cial operations where clubhouses were built, 
boats were kept, duck blinds built, and a care- 
taker hired to maintain and patrol the premises. 
The grounds were managed to enhance hunting 
on that particular area (Thompson 1993). 

The transformation of favored wetland habitat 
into cornfields by drainage and levee districts 
and the segregation of much of the remaining 
areas into hunting preserves for nonresidents 
left commercial fishermen and hunters under- 
standably angered with the establishment of 
clubs (Thompson 1993). Because two-thirds or 
more of the state’s limited waterfowl habitat was 
under private control, three out of five Illinois 
waterfowlers had difficulty finding a place to 
hunt (Bellrose 1944b). 

A majority of waterfowl hunting in Illinois 
occurred in 33 counties (Bellrose 1944b), making 
the club-owned lands even more conspicuous. 
However, as a result of the interest in these wet- 
lands and their value for hunting, land owned by 
duck clubs in the Illinois Valley was frequently 
taxed at higher valuations than the best farm- 
land in the region. Uhler (1933a:30) noted that 


History and Traditions 43 


“taxes on some of these low (and otherwise 
almost worthless) lands were reported to be 
more than a dollar per acre.” Some river 
counties came to depend to a great extent on 
these taxes to support their school systems 
(Uhler 1933a). Thompson (1993) reported that 
the value of overflowed land was exceeded only 
by that of drained farmland, and some of the 
leased hunting land was valued in 1907 at about 
$100 an acre ($247/ha). 

The clubs also contributed significantly to 
sport hunting and the waterfowl resource. 
Management practices developed over the years 
by the clubs and their caretakers formed a solid 
base for modern waterfowl management. For 
example, the first private refuge for ducks in the 
Illinois Valley was established about 1919 at the 
foot of Treadway Lake near the confluence of the 
Sangamon and Illinois rivers by L.E. Bowman, 
caretaker of the Treadway Rod and Gun Club 
(F.C. Bellrose, Illinois Natural History Survey, 
pers. comm.; Uhler 1933a; Smith 1949). Bowman 
observed that most of the good duck shooting 
occurred on flight days, and he thought a rest 
area would improve hunting. Other clubs soon 
recognized the hunting success enjoyed by the 
Treadway Club as a result of its refuge. By 1929, 
Leopold (1931) reported that 6 of 400 private 
clubs in Illinois had refuges as did 3 of over 200 
private clubs in other midwestern states. He 
recorded 8 refuges on farm ponds and 20 refuges 
operated by states in the Midwest in 1928 and 
1929. FC. Bellrose (Illinois Natural History 
Survey, pers. comm.) observed that by 1938 
almost all of the large private duck clubs (about 
20) in the Illinois Valley had set aside refuges, 
adding that the clubs chastised members who 
flushed ducks from the refuges. Uhler (1933a:17) 
endorsed the importance of these refuges: 
“Undoubtedly, the foremost factor in holding the 
tremendous numbers of mallards which are 
attracted to the Illinois River by heavy baiting is 
the chain of large privately-owned rest lakes 
upon which no shooting is ever done and no dis- 
turbance permitted during the hunting season.” 
He noted that some of the more important 
refuges in this stretch of the river were located at 
Clear Lake, Jack Lake (Grand Island Club), Crane 
Lake, Treadway Lake, and Meredosia Lake. Uhler 
(1933a:5) reported that “a tremendous evening 
flight lasting about an hour could be observed 
regularly” near the mouth of the Sangamon River 
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and over Meredosia Island in November 1933 
(Photo 2—23). Uhler (1933a:17) further observed 
that the “great expanse of the open river above 
Chillicothe likewise serves as a resting ground 
for ducks” and that “several clubs near Henry 
have good-sized rest areas, also.” 

Private clubs were the first to set bag limits, 
ban automatic shotguns, prohibit spring 
shooting, and establish shooting laws (Heilner 
1943). When the duck kill by private clubs was 
greatly reduced by the prohibition of baiting in 
the mid-1930s, duck clubs developed alternate 
sources of food to attract and maintain quality 
hunting. Progressive clubs began to construct 
levees, purchase pumps, and install structures 
to provide water control, a critical factor in max- 
imizing the production and availability of food 
plants for waterfowl. 

Duck clubs became very numerous in the 
Illinois Valley. By 1918, private clubs occupied a 
nearly unbroken stretch of overflowed bottoms 
and backwater for approximately 40 miles (64 
km) above and below Beardstown (Thompson 
1993). The Illinois game code required private 
clubs to be registered and to record their harvest 
by species for each day and for each hunter. 
According to records of the Illinois Department 
of Conservation (IDOC), 440 hunting clubs were 
licensed in the state in 1930 with each paying a 
ten dollar license fee (Bradford 1931). About 300 
of these clubs were located in the 19 counties 
along the Illinois River, extending from La Salle 
to Madison County. Mason County was a center 
for sportsmen and boasted 89 clubs; Cass and 
Marshall each hosted 38, Putnam 29, Woodford 
20, and Calhoun 18 (Bradford 1931). Uhler 
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Photo 2—23. Ducks flying from a private rest area 
near the confluence of the Sangamon and Illinois 
rivers in the early 1900s. 


(1933a:15) reported 584 licensed hunting clubs 
and commercial shooting places in Illinois dur- 
ing the 1933 hunting season and characterized 
the Illinois Valley with these words: “One of the 
most highly commercialized duck hunting 
grounds in the Middle West, and by far the most 
important in the State of Illinois, lies along the 
145-mile (233-km) section of the Illinois River 
extending from DePue to the Smith Lake area 
below Meredosia.” Uhler estimated the harvest 
in 1933 at the 584 licensed private and commer- 
cial clubs, most of which were located in the 
Illinois Valley, at about 926,200 ducks. He further 
estimated that Mallards represented about 90 
percent of the 1933 duck harvest in the Illinois 
Valley. Uhler (1933a:17) also noted that the 
Crane Lake area was a principal concentration 
site for Northern Pintails, but sportsmen 
preferred to bag Mallards because of their “supe- 
riority for table use.” The only “open” shooting 
territory observed by Uhler along the Illinois 
River was above Chillicothe where a state- 
owned public shooting ground of considerable 
size was located. Uhler did not see a single duck 
on the public area and believed the area had 
been burned out by excessive shooting during 
the first part of the hunting season. In 1941, 792 
private duck hunting clubs were registered in 
Illinois and owned about 90 percent of the land 
hunted in the Illinois River valley (Bellrose 
1944b). 

In 1963, Illinois had an estimated 1,413 pri- 
vate waterfowl hunting clubs, more than any 
other state in the Mississippi Flyway (Barclay 
and Bednarik 1968). At that time, an estimated 
5,000 private waterfowl clubs controlled a mini- 
mum of 2.5 million acres (1.0 million ha) of 
waterfowl habitat in the flyway. As much as 22 
percent of the moderate-to-high value wetland 
habitat in the flyway was under private duck club 
control, and those clubs thereby played an 
essential role in maintaining important water- 
fowl habitat (Barclay and Bednarik 1968). In 
1963, about 50 percent of the private waterfowl 
clubs were membership clubs, 28 percent were 
owner-guest clubs, and 19 percent were daily fee 
clubs. For members of an average private club 
during that period, only 62 percent of the annual 
days of use were spent hunting waterfowl; 38 
percent were devoted to other types of outdoor 
recreation such as fishing, bird-watching, and 
picnicking (Barclay and Bednarik 1968). 


During 1975-1981, 582 private duck hunting 
clubs were registered in Illinois (Fig. 2-3). The 
majority were clustered along the Illinois River. 
During 1975-1981, private duck clubs existed in 
49 of the 102 counties in Illinois with the most 
occurring in Mason County (76), followed by 
Marshall (58), Putnam (41), Bureau (39), and 
Woodford (34) counties. 

In 1978, 252 private duck clubs in the Illinois 
Valley were issued state licenses. The total area 
controlled by these clubs was 60,853 acres 
(24,627 ha). Clubs owning 40 acres (16 ha) or 
more reported that water management was pos- 
sible on a third of their property (Bellrose et al. 
1979). For comparison, waterfowl lands under 
state and federal ownership in the Illinois River 
valley in 1978 totaled 50,460 acres (20,421 ha). 
Approximately 20 percent of this land had water 
management capabilities (Bellrose et al. 1979). 

The Duck Island Hunting and Fishing Club was 
founded in 1880 and incorporated in 1884. Thus, 
it had the distinction of being the oldest organ- 
ized club in Illinois (Parmalee and Loomis 1969). 
The Swan Lake Club, perhaps the oldest club still 
in operation, was organized in 1885 and con- 
trolled over 3,500 acres (1,416 ha) of prime hunt- 
ing ground near Henry. The renowned Crystal 
Lake Club bordering the Mississippi River in 
Henderson County across from Burlington, 
lowa, may have emerged as early as 1885 as well: 
Aldo Leopold shot his first duck at this club 
(Leopold 1984; Koehler 1997). The Hennepin 
Shooting Club, the forerunner of the current 
Senachwine Club, was established in 1886 (Beste 
1997). The Princeton Game and Fish Club, orga- 
nized in 1887, was unique in that its members 
were mainly middle-income businessmen; to 
qualify for membership they were required to 
reside in Bureau County (Parmalee and Loomis 
1969). The Grand Island Lodge near Bath currently 
occupies the most land. The island is 11 miles 
(17.7 km) in circumference and covers 4,700 acres 
(1,902 ha) (Parmalee and Loomis 1969). The Crane 
Lake Game Preserve was founded in 1912 and had 
grounds covering 3,000 acres (1,214 ha) near the 
confluence of the Illinois and Sangamon rivers 
(Parmalee and Loomis 1969). Some once promi- 
nent clubs no longer exist. Stockholders from 
Morton, Mackinaw, Armington, Manito, and 
Chillicothe founded the Spring Lake Hunting and 
Fishing Club on 10,000 acres (4,047 ha), and it was 
incorporated in 1891 (Izaak Walton League, 
unpubl. mimeo; Thompson 1993) (Photo 2-24). 
The Rice Lake Hunting Club near Banner began 
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Figure 2-3. The distribution by county of 582 private 
duck hunting clubs licensed with the Illinois 
Department of Conservation from 1975 to 1981. 
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Photo 2-24. Spring Lake Clubhouse in Tazewell 
County during the early 1900s. Presidents Benjamin 
Harrison and Grover Cleveland were entertained 
here. 
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in 1895 and attracted Bloomington shareholders. 
The Thompson Lake Rod and Gun Club members 
from Indianapolis and Terre Haute purchased 
and leased 3,400 acres (1,376 ha) in 190] 
between Havana and Liverpool. The Rushville 
Hunting Club was founded in 1902 and held 
18,832 acres (7,621 ha). 

Today, well over 100 years since the first pri- 
vate clubs appeared in the Illinois Valley, the 
river and its floodplain retain only remnants of 
the quality wetlands once present there. 
However, the private clubs continue to serve 
critical roles in providing rest areas and food for 
the fall and spring passage of waterfowl through 
the valley. Private clubs throughout Illinois 
provide habitat and associated benefits for 
waterfowl and many other species of wildlife; 
their efforts are truly commendable. Anderson 
and Kozlik (1964:523) appropriately summarized 
the importance of wetland habitat nurtured by 
private duck clubs: “Duck clubs preserve and 
maintain valuable habitat, but the primary 
purpose is to furnish hunting. Without the 
incentives of reasonable seasons and bag limits, 
many would quit operating. Their lands lose 
their high value and are then converted to other 
uses. More waterfowl habitat is thus lost. 
Because state and federal agencies can never 
hope to own and manage enough habitat to 
insure waterfowl populations adequate for hunt- 
ing or bird-watching, private landowners must 
be encouraged in every practical way, short of 
overharvesting, to preserve their waterfowl habi- 
tat.” Leopold et al. (1936:14) remarked, “A seri- 
ous shrinkage of waterfowl habitat would 
obviously result if many of these clubs were to 
go under and give up their extensive marsh and 
water holdings. This cannot be permitted.” 

Over the years, many private duck clubs in 
Illinois have changed ownership or ceased to 
exist. State and federal areas, such as 
Meredosia, Sanganois, Anderson Lake, Rice 
Lake, Woodford County, Marshall County, and 
Sparland were former private duck club areas. 
Nevertheless, some of the clubs established 
near the turn of the century remain operational 
and new clubs have been created. The following 
clubs are among those for which information 
was available, information that captures their 
historic personalities, reveals the so-called glory 
days of the Illinois Valley, and offers encourage- 
ment for the future sport hunting of waterfowl. 


Princeton Game and Fish Club 

The Princeton Game and Fish Club is one of 
the oldest organized hunting clubs still in oper- 
ation in the state. It occupies the western part of 
the floodplain across from Hennepin and imme- 
diately below the Great Bend where the Illinois 
River enters the floodplain of the ancient 
Mississippi River. In 1877, a group of friends 
joined to lease this ground for hunting, and the 
club was organized in 1887 (Thomas 1988b). The 
43 charter members developed a constitution 
and by-laws, limited membership to 100, set 
dues at $2 per year, and planned to acquire as 
much land as possible around Goose Lake, also 
known as Goose Pond. In 1892, the club incor- 
porated and limited its membership to 50, 
charging members $25 per share (Middleton 
1984). 

A clubhouse furnished with the necessary pro- 
visions was built in 1909. The club employed a 
cook who prepared meals for a fee of 25 cents 
each, and lodging was available for an additional 
25 cents per night (Middleton 1984). A watchman 
was in charge of building blinds, drawing blinds, 
patrolling the grounds, and reporting violations 
of club rules to the Board of Directors (Princeton 
Game and Fish Club 1984). In 1919, a new club- 
house was constructed for $4,130 and it con- 
tinues in use today (Middleton 1984). 

To become a member of the Princeton Game 
and Fish Club, the applicant must have been a 
Bureau County resident for at least a year prior 
to his application and receive a two-thirds vote 
from the members present at one of the two 
meetings held each year. In addition, the candi- 
date must purchase or acquire a share of owner- 
ship from an existing member. The form of 
transfer is determined by the shareholder. A 
share may be bequeathed, assigned, or sold to 
an eligible applicant. The price is determined by 
the current shareholder who may sell a share for 
as little as Sl. In recent years, there have been 
reports of shares selling for $16,000. New mem- 
bers must also pay a $25 transfer fee plus tax 
before their membership becomes effective 
(Princeton Game and Fish Club 1984). Members 
are required to pay annual dues and a yearly 
assessment, which is dependent upon the finan- 
cial needs of the club for that year. Some club 
expenses are absorbed by revenues generated 
from the sale of crops raised on the property and 
from leasing some of the riverfront property to 
barge companies for tie-off sites (Thomas 1988b). 


The Princeton Club consists of approximately 
2,000 acres (809 ha) of bottomland and timber 
(Photo 2-25). The club manages the area for 
waterfowl primarily through water control struc- 
tures along the Illinois River and Bureau Creek. 
Water levels are lowered in the summer to pro- 
mote the growth of natural moist-soil plants; 
occasionally club members sow Japanese millet 
and buckwheat or plant corn (H.P. Morrison, 
Princeton Duck Club, pers. comm.). The club 
also provides a 700-acre (283-ha) rest area 
(Koehler 1988). On 22 November 1942 and 24 
November 1943, 1.2 million Mallards were 
recorded on Goose Lake. 

The club maintains approximately 35 blinds 
(Photo 2-26). Each day at 7 a.m. a drawing is 
held to determine where each member will hunt. 
Each member puts a wooden ball with his share 
number on it into a box. The box is tumbled and 
the balls exit one at a time through a chute. The 
sequence in which the balls appear is the selec- 
tion order for the blinds. Hunters must remain 
in their assigned blinds until 9 a.m.; after that 
hour they may move to other available blinds. 
Shooting is not allowed after 3 p.m. (H.P. 
Morrison, Princeton Duck Club, pers. comm.). 
Each member is permitted to hunt on the club’s 
premises 3 days each week of the season. The 
club is hunted every day throughout the water- 
fowl season except for Sundays; however, hunt- 
ing is permitted on the last Sunday of the 
season (H.P. Morrison, Princeton Duck Club, 
pers. comm.). 

According to A.S. Hawkins (Illinois Natural 
History Survey, unpubl. data), a peak of 9,538 
ducks was harvested at the Princeton Game and 
Fish Club during the period 1925-1939. In 1927, 





PHOTO BY STEPHEN P. HAVERA. 
Photo 2—25. A westward view of the Princeton Game 


and Fish Club property at the north end of Goose 
Lake, 15 September 1982. 
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Photo 2-26. Decoy spread in front of a timber blind 
at the Princeton Game and Fish Club, November 
1987. 


the club averaged 10.6 birds per hunter. Hugh 
Morrison, a long-time member of the club, 
noted that the best hunting he experienced was 
during World War Il. “There were more ducks 
during the war and, of course, fewer hunters. The 
problem was coming up with shells. They were a 
precious commodity during the war. That proba- 
bly helped keep duck numbers high, because 
shooters made darned sure they had a good 
shot before they squeezed the trigger” (Thomas 
1988b:9). 

On 3 October 1887, the Princeton Game and 
Fish Club was established “to encourage and 
promote the sports of hunting and fishing and to 
aid in the enforcement of the game and fish laws 
of the State of Illinois” (Middleton 1984:5). More 
than 100 years later, the club has undergone 
many changes, but its central objective is the 
same as the one that originally solidified the 
charter members. 


Swan Lake Club 

The Woods brothers owned approximately 
1,200 acres (486 ha) of prime hunting and fishing 
land in the Illinois Valley about 3 miles (4.8 km) 
above Henry in the late 1800s. From their home 
on a bluff overlooking a chain of lakes (Swan, 
Lily, Mud, and Senachwine), one could see 
Hennepin 15 miles (24 km) to the north. The 
Woods entertained sportsmen from many local 
and distant places at this favorite hunting area. 
In 1883, hunters from Chicago purchased the 
land and organized the Chicago Gun Club, fore- 
runner of the Swan Lake Club. A large clubhouse 
was built in 1884 and included reception, dining, 
and billiard rooms. Sleeping rooms were located 
on the second floor. The dining room and billiard 
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room were later remodeled and a two-story 
kitchen added. The day the remodeling was com- 
pleted on 11 March 1901, the clubhouse caught 
fire and was destroyed. A new |2-bedroom club- 
house was built and furnished for $10,000 (Photo 
2-27). By this time, 4,000 acres (1,619 ha) were 
under the control of the Swan Lake Club (W. 
Miller, Swan Lake Duck Club, pers. comm..). 

The Swan Lake Club was organized in 1885, 
perhaps the oldest organized hunting club oper- 
ating in the state. The Swan Lake hunting regis- 
ter was begun in 1890 and members used quill 
pens to enter their names, addresses, and har- 
vest records. Membership was limited to 50 with 
annual dues of $50. Shares in the club were 
$700. Application for membership was voted on 
by the entire club, and two blackballs signified 
disqualification. The historic register includes 
the names of such prominent people as 
Montgomery Ward, Dr. Frank Billings (Billings 
Hospital), J.B. McDougal (President of the 
Federal Reserve Bank), and Carter Harrison 
(Mayor of Chicago). The Chicago Cubs were 
guests at the club in 1914 and the White Sox 
enjoyed hunting there in 1915. Most members of 
the club lived in Chicago and traveled to Henry 
by train. From Henry, members and guests rode 
to the club grounds in horse-drawn buggies. 

Women and children were not allowed in the 
assembly room (Photo 2-28) during hunting 
season, but in recent years women have been 
accepted as guests. Poker games were a favorite 
entertainment with stakes reportedly running as 
high as $5,000 in a single game. An article in the 
Peoria Journal Transcript (15 August 1943) revealed 
that club members cooperated in collecting 
duck feathers for the armed forces and picked 
their game “without resorting to hot water or 
paraffin” (Downey 1943). 





PHOTO PROVIDED BY THE SWAN LAKE CLUB. 


Photo 2-27. The Swan Lake Clubhouse and its 
grounds in the late 1940s. 











PHOTO PROVIDED BY THE SWAN LAKE CLUB. 
Photo 2-28. Assembly room in the Swan Lake 
Clubhouse. 

The club register records that in 1893 hunting 
in the spring occurred from 9 March to 3 April 
and in the fall from 14 September to 30 
November. On 8 March 1895, one member shot 
104 ducks and another bagged 115. A few weeks 
later on 25 March, a member shot 152 ducks; on 
the following day he shot 186. In 1926, a total of 
2,793 ducks were harvested and recorded on the 
hunting register. In 1929, 33 shooters harvested a 
total of 4,289 ducks—432 shot by one member. 
Club records indicate that 5,000 bushels (176 m’) 
of corn were used for bait in 1927; 3,048 bushels 
(107 m’) were purchased at 95 cents per bushel 
(S26.99/m’) in 1928. Live decoys were used along 
with wooden decoys, most of them handmade by 
Charles Perdew from nearby Henry. Pushers were 
paid $1.50 per day in 1928 (W. Miller, Swan Lake 
Duck Club, pers. comm.). During the drought 
year of 1934, 193 shooters reported a total of 
2,013 ducks harvested. The lower portion of 
Senachwine Lake, known as Swan Lake, was used 
as a refuge and was one of the largest refuges on 
a private club (FC. Bellrose, Illinois Natural 
History Survey, pers. comm.). 

An article in the Henry Republican newspaper 
(1901) described hunting at Swan Lake: 

The methods employed by members of the 
Swan Lake Club in duck shooting differ but lit- 
tle from the ordinary ways and means prevail- 
ing in other localities. The boats, as a rule, are 
heavier and stronger than the common gun- 
ning skiff, as the waters are wilder and 
rougher at times than those of most inland 
lakes. In place of the low, light canoes, the 
boats are high and heavy, with proportionate 
width, to withstand the winds and whirling 
waters, with floating ice which would upset 


the lighter built duck craft. For great strength 

and security, quite a portion of Swan Lake 

shooters have in the past adopted a wide iron 
boat—a very useful and serviceable kind 

when “right side up with care,” but having a 

downward tendency when filled with water. 

In later years, hunters at Swan Lake used 
wooden skiffs made by the famous decoy makers 
Charles Perdew, Frank Peterman, and Walter 
Dawson (W. Miller, Swan Lake Duck Club, pers. 
comm.). Besides the extensive marshes and 
fields of annual wild rice, flags (river bulrush), 
bulrushes, and other aquatic plants, the club 
leased a quail preserve of 2,000 acres (809 ha) 
from local farmers. Club rules prohibited the 
killing of more than 35 quail by any one member 
on any one day. A kennel was also provided 
where members’ dogs were housed, fed, and 
exercised (Henry Republican 1901). 

Frank Bellrose was inventorying ducks on 
Senachwine Lake from the bluffs near the Swan 
Lake Clubhouse on Thanksgiving Day (22 
November), 1945. A club member, Mr. Searle, 
returned with his limit of ducks and noticed that 
Bellrose was unable to estimate ducks on the 
lake in the blowing snow. He invited Bellrose to 
go hunting with the caretaker, Walter Miller. 
Although Bellrose hunted rather infrequently, he 
soon had his license, shells, and Mr. Searle's 
gun. Bellrose’s journal entry for that hunt 
follows: “I went duck hunting with Walter Miller, 
Thanksgiving p.m. Temp. about 20°F [-7°C], 
strong west wind, snow flurries. Rowed from 
clubhouse up river 2 miles [3.2 km] to across 
from Siebolt’s Lake. Put out about 15 blocks in 
river and shot from blind on bank. Ducks 
streamed over our backs from Senachwine going 
to corn fields. Decoyed singles and pairs. No 
more than 4 at any time, despite many flocks of 
varying sizes. All mallards, no other species. 
Mallards decoyed to blocks out 20-25 yards. Got 
first 4, including double. The two of us killed 20.” 

Today the Swan Lake Clubhouse gracefully 
adorns the southwestern bluffs of Senachwine 
Lake (Photo 2-29). Most hunting occurs on the 
east side of the Illinois River on areas managed 
for duck food near French and Long sloughs 
above Sawmill Lake. William (Bill) Miller man- 
aged the club from 1956-1991. His son, Tim, is 
the current manager and the third generation of 
Millers to oversee the stately club. The present 
membership totals 18. On 27 October 1994, the 
Swan Lake Club donated 1,200 acres (486 ha) 
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PHOTO BY MAX SCHNORE 
Photo 2—29. The Swan Lake Clubhouse on bluffs 
overlooking Lake Senachwine, 27 October 1990. 


valued at $264,000 to the Illinois Chapter of The 
Nature Conservancy, the largest conservation 
land donation in the 37-year history of the chap- 
ter (The Nature Conservancy 1994). The Swan 
Lake Club provides a glimpse of historic duck 
hunting in the Illinois Valley as it carries the ele- 
gance of those days into the twenty-first century. 


Duck Island Hunting and Fishing Club 

Founded in 1880 by a group of businessmen 
originating mostly from Peoria and Cincinnati 
(Parmalee and Loomis 1969, Kerrigan 1986), the 
Duck Island Hunting and Fishing Club is consid- 
ered the first organized duck club in Illinois. It 
incorporated as a profit organization on 3 
September 1886. The club was located in north- 
east Fulton County on the west bank of the 
Illinois River midway between Pekin and Havana 
near Banner and was composed of a number of 
typical backwater lakes and marshes (Photo 
2-30). Lakes on the area included Big Lake, Slim 
Lake, Goose Lake, Pond Lily, and Lock Pond. The 
original claim totaled nearly 3,000 acres (1,214 
ha) (Kerrigan 1986). The Duck Island Preserve, a 
nonprofit organization, was formed 12 Sep- 
tember 1928 to purchase all of the stock of the 
Duck Island Hunting and Fishing Club. 

The 1886 constitution of the Duck Island Club 
stated its objectives as “manufacturing and deal- 
ing in lumber and charcoal, pasturing and grazing, 
dealing in Illinois in boats and boating, conduct- 
ing hotel for pleasure resort, controlling game pre- 
serve for fishing, hunting, and trapping, selling 
privileges for hunting and fishing, and to promote 
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Photo 2-30. Duck Island Hunting and Fishing Club- 
house as it appeared on the shore of Big Lake in 
October 1895. It burned in the 1920s and was 
replaced with a similar structure (Parmalee and 
Loomis 1969:21). 


and foster an interest in all lawful sports sub- 
sidiary to the main objects and business of the 
association.” By 1914 the Duck Island Preserve By- 
laws (1914:3) included the club’s purpose: “protec- 
tion of game, song and insectivorous birds, fish 
and fur-bearing animals; protection of the forest 
or marshes in their native or natural wild state, 
pasturing, hunting and fishing, operating of Club 
House and game preserve and for all legal acts 
pertaining to pleasure and recreation.” 

Traveling in the days of the club’s infancy was 
difficult. Roads and automobiles were nonexist- 
ent, and water provided the best avenue for 
transportation. As a result, members typically 
took a boat from Peoria and traveled down- 
stream on the Illinois River where they made 
camp for as long as a week on one of the islands 
near the hunting grounds (Kerrigan 1986). 

One of the club's earliest hunters was Fred 
Kimble, considered by some to be the world’s 
greatest duck shooter (Jenkins et al. 1950). Kimble 
(1923) began hunting in the Duck Island area 
around 1869 and considered it his favorite shoot- 
ing ground. Before bag limits were established, 
Kimble (1934) recalled that he shot 203 Mallards 
in one day in the middle of the Duck Island Rice 
Pond and not more than one duck was taken with 
each shot. Kimble (1923:13-14) described one 
trip that he took from his home in Chillicothe 
downriver on a houseboat to Duck Island. 

Our first stop was at Duck Island, and 
camps of duck hunters were in evidence all 
along the west bank. We arrived in the night 
and carried our boats over the ridge that lies 
between the river and the rice pond. The 


annual wild rice was as thick as you ever saw 
wheat in a field. With the push poles or mud 





sticks, we were enabled to navigate all over 
the rice pond, while about all our neighbors 
could do was to climb the willow trees that 
grew around the edge of the pond and watch 
the ducks fall as we would kill them above 
the rice. We would shoot till noon, then put 
in the balance of the day picking up, and it 
was a man-sized job. We shot and worked in 
this way for about two weeks, until the pond 
froze over, and the ducks left for the south, 
and we followed them as far as New Madrid, 
Missouri. 


The club's membership ranged from 8 to 12 
men. In 1914, the annual dues were $100 payable 
on or before | July. The club was managed so that 
the area was shot sparingly and each man had 
several hundred acres to hunt, thereby improving 
the chances of filling his limit (R.E. Yeatter and 
D.H. Thompson, Illinois Natural History Survey, 
unpubl. data). According to Yeatter and 
Thompson, “members of this club have apparently 
practiced good sportsmanship. For many years 
prior to 1928, they had a club limit of 15 birds and, 
they did not practice baiting except for 2 or 3 years 
beginning in 1927. While it was the practice of 
many duck clubs for the shooter to take away two 
limits for each day’s shooting (the other limit shot 
by the guide or pusher), the Duck Island Club did 
not follow this practice. A record book was kept in 
which each hunter registered and recorded the 
number of ducks killed for each day by species” 
(Photo 2-31). 

Some of the other 28 club rules presented in 
the Duck Island Preserve Bylaws (1914:10-14) 
included these: 


2) Members are requested to use reason- 
able care in the way of cleanliness both in 
their rooms and about the house... . 





Photo 2-31. Successful hunters and their harvest at 
the Duck Island Hunting and Fishing Club, ca. 
1925-1930 (Parmalee and Loomis 1969:22). 


4) Drinking or card playing will not be 
allowed in the general sitting-room. 5) Dogs 
will not be permitted in the Club House at 
any time... .9) No hunting or shooting will 
be allowed on the premises of this associa- 
tion on Sunday. 10) No shooting shall be 
allowed on the grounds before sunrise or 
after sunset. Any person violating this rule 
Shall be fined five dollars for each offense, to 
be paid to the Superintendent on demand. .. .13) 
After eleven o'clock in the evening the sleep- 
ers shall have the house, and no loud talking 
or noise of any kind shall be permitted to 
disturb the quiet of those who have retired to 
rest... .18) No pusher or helper will be per- 
mitted to use obscene or profane language 
in or about the Club House, or on the Club's 
property. A second violation of this rule will 
be considered just and sufficient cause for 
expulsion of such pusher or helper from the 
grounds of the Club. . . .20) No member is 
allowed to shoot while on the marsh at any 
mark or target, black bird, song bird, bird of 
plumage or musk rat. A fine of $5.00 will be 
assessed for each offense. .. .26) The use of 
pump, automatic, repeating or magazine 
guns is prohibited on the marshes. 


In 1944, hunters at the Duck Island Club were 
charged S6 per day for pusher fees, with $4 going 
to the pusher and $2 kept for his board. If two 
hunters used the same pusher, they were 
assessed $4 each and the pusher received S6. 
During the 1950 season, hunters were charged 
$1.25 for breakfast, $1.75 for lunch, $2 for dinner, 
and $1 for lodging. 

Members and guests enjoyed memorable 
duck shoots at the Duck Island Club. One former 
member reported that teals were as thick as 
bees, and he would not shoot unless he was 
sure that he could kill two in one shot and he 
often killed four in two shots (Kerrigan 1986). 
Entries in the club’s early record books noted 
that limits of ducks were filled anywhere from 13 
minutes to an hour after entering the blind (R.E. 
Yeatter and D.H. Thompson, Illinois Natural 
History Survey, unpubl. data). Harvest records 
for the Duck Island Club from 1885 to 1938 indi- 
cated that the highest kill occurred in 1899 when 
8,863 birds were harvested, an average of nearly 
13 birds per hunter per day. The total recorded 
harvest during 1885-1938 was 37,686 ducks, pri- 
marily Mallards, American Black Ducks, teals, 
and Lesser Scaups. The club maintained a 
500-—750-acre (202—304-ha) refuge on Big Lake 
and thereby improved the hunting in surround- 
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ing areas. Approximately 5,000 ducks were 
banded at the club from 1932 to 1939 by US. 
Biological Survey (USFWS) personnel. 

The duck club that was once “the granddaddy 
of them all” was sold to the IDOC on | May 1986 
for S1 million and is now part of the Rice Lake 
State Fish and Wildlife Area (Photo 2-32). Many 
waterfowlers throughout the country who shot 
at the Duck Island Club recalled fond memories 
of this area, which attracted so many waterfowl 
and sportsmen over the years. As Kerrigan 
(1986) stated: “It was the kind of shooting, on 
land which at the time was good for little else, 
that drew men from across the continent and 
even beyond. It drew poor men, locals who 
sometimes scratched a living by shooting ducks 
for the market, and it drew wealthy men, some 
from far away.” 


Grand Island Lodge 

Grand Island, approximately 7 miles (11.3 km) 
long, 2 miles (3.2 km) wide, and located 8 miles 
(12.9 km) south of Havana, is the largest island 
in the Illinois River. It is separated from the town 
of Bath on the shores of the Illinois River by 
Bath Chute. The 4,700-acre (1,902-ha) island, 
once known as the Tolleston Club, was pur- 
chased about 1900 by a group from Chicago. In 
February 1902, it became a legally organized cor- 
poration under the name of the Grand Island 
Lodge (Grand Island Lodge 1914). According to 
the bylaws, the purpose of the organization was 
“the protection of game, fish, and fur-bearing 
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Photo 2-32. A northeast view of the Rice Lake State 
Fish and Wildlife Area complex on 27 October 1990 
showing the lower end of Rice Lake in the fore- 
ground with Big Lake (left) and Goose Lake of the 
former Duck Island Hunting and Fishing Club in the 
background. 


52 Waterfowl of Illinois 


animals, the protection of the forests in their 
native or wild state, and hunting and fishing for 
pleasure.” Most of the 25 members were from 
Chicago. According to F. Hutchison (pers. 
comm.), present superintendent of the club, 
members and guests en route to Grand Island 
traveled by train through Springfield or 
Jacksonville to Bath, where they were ferried to 
the clubhouse across Bath Chute by the care- 
taker. The ferry remains in operation. 

Originally the island contained 10 or more 
lakes. As a result of the diversion of water from 
Lake Michigan in the early 1900s, water levels 
increased, thereby coalescing some of the lakes. 
Presently Grand Island contains the three major 
lakes of Grass, Jack, and Bell along with other 
areas such as Keith Swale and Allen Swale. 
Grand Island hosted a clubhouse with six cabins 
until 1920 when the clubhouse and four of the 
cabins were destroyed by fire. The clubhouse 
was rebuilt in 1922 and currently provides indi- 
vidual rooms for the members, a large assembly 
room, and the superintendent's residence 
(Photo 2-33). The last original cabin was torn 
down in 1972 (F Hutchison, Grand Island Lodge, 
Pets, Conjims): 

The 1914 bylaws were thorough regarding the 
operation and management of the club. Duties 
and responsibilities of the officers, board mem- 
bers, employees, members, and guests were 
carefully outlined. The fishing season was open 
from 15 April until the opening of the hunting 
season on | September, a date regulated by 
state and federal laws. Hunting at the club was 
permitted from sunrise to sunset on any day 
other than Sunday when shooting was pro- 
hibited after twelve o'clock noon. Anyone disre- 
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Photo 2-33. Eastward view of Grand Island Lodge, 
27 October 1990. 


garding these regulations was fined $25 for the 
first offense; expulsion could result from a 
second offense. In addition, fines of $5 per bird 
were enforced for shooting songbirds. During 
the waterfowl season, no one was allowed to 
drive ducks toward the hunters. Violations of any 
of the club's rules were accompanied by fines or 
other penalties fixed by the Board of Directors 
(Grand Island Lodge 1914). 

During the duck season in the early 1900s, 
members of the lodge typically arrived the day 
before a hunt in time to unpack and gather 
around the dinner table with other members 
and guests for the evening meal, which was 
usually catered from Chicago. After supper, 
everyone drew a number, which represented the 
order of selection for hunting locations and 
pushers for the next morning. The selection of a 
blind was not made until the morning of the 
hunt when each man could check weather con- 
ditions and seek the advice of his pusher 
(Heilner 1943). The pushers, who were paid $2 
per day with board, would tend the decoys (live 
and wooden), guide during the hunt, and clean 
the hunter's boat, gun, and game after returning 
to the clubhouse (Grand Island Lodge 1914) 
(Photo 2-34). Cave (1918:211) observed that 
“mallard shooting alone is worth the price of 
admission.” One hunter was reported to have 
killed 11 limits of “greenheads” in succession, 
and another was said to have taken a daily bag 
of 15 ducks in 15 minutes (Photo 2—35). Hunters 
usually finished shooting by noon. After lunch, 
some members would pursue Northern 
Bobwhites and Common Snipes while others 
would rest before enjoying a night of raccoon 
hunting on this sportsman’s paradise (Cave 
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Photo 2-34. Pushers setting out wooden decoys at 
the Grand Island Lodge. 





PHOTO PROVIDED BY THE GRAND ISLAND LODGE. 
Photo 2-35. Member of the Grand Island Lodge 
hunting ducks in the early 1900s. 

1918). In addition to fine waterfowl hunting, the 
club also provided excellent opportunities for 
bass fishing, wildlife photography, and bird 
watching. 

The “largest island in the Illinois River’ 
continues to provide a great deal of outdoor 
enjoyment to its 13 members, who represent 
some of the original families who purchased the 
island (Hatton 1986). Many of the club’s regula- 
tions established in the 1914 bylaws still apply. 
Wooden double-bow boats are used and no 
motors are allowed on much of the water. Water 
levels are managed for the production of moist- 
soil plants, and a large rest area hosting 
thousands of ducks is maintained on Jack Lake 
during the hunting season. On 29 November 
1967, 277,000 ducks were inventoried on this 
lake. Waterfowl hunting traditions are alive and 
well at the Grand Island Lodge. 


Crane Lake Game Preserve 

Chicago businessmen established the Crane 
Lake Game Preserve in 1912, purchasing the 
property from the legendary Powers brothers 
(Embree 1962). The original property consisted 
of approximately 2,000 acres (809 ha) of bottom- 
land, which included Crane Lake proper, and was 
located at the confluence of the Illinois and 
Sangamon rivers. An additional 1,000 acres (405 
ha) were acquired in the 1940s. Currently, this 
3,000-acre (1,214-ha) preserve is composed of 
500 acres (202 ha) of cropland, an 800-acre (324- 
ha) lake, and 1,700 acres (688 ha) of bottomland 
timber and marsh (Peacock n.d.). 

During the club’s infancy, members either 
stayed at the clubhouse or in a tentlike structure 
with a rough pine floor and a wood-burning stove. 
Eventually cabins for individual members were 
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constructed with fireplaces, coal-burning stoves, 
and hot-water heaters in the bathrooms. Without 
insulation, these structures were drafty during the 
winter, but they did provide relief for some from 
the dormitory style of the clubhouse (Embree 
1962). Today members still enjoy their own com- 
fortable private cabins (Photo 2-36). Another 
cabin serves as a meeting area and a duck-picking 
facility has been located in the basement of the 
caretaker's cabin for several decades. 

During the early 1900s, the journey to the pre- 
serve was difficult for many of its members. 
Typically, transportation was by rail, and the trip 
from Chicago to the clubhouse took approxi- 
mately 13 hours. Members and guests departed 
Chicago by train about 10:00 p.m. and arrived in 
Springfield around 6:30 a.m. From Springfield, a 
train departed at 9:00 a.m. and arrived in Havana 
at 10:30 a.m. From Havana, a one-hour, 20-mile 
(32-km) trip by auto took hunters to the club 
property. The remainder of the trip to the club- 
house was usually made with a horse-drawn 
wagon over sand roads and through deep mud 
(Embree 1962). 

Prior to 1935, baiting was common on the 
Crane Lake Game Preserve. Embree (1962:4) 
reported that “twice a day, about mid-morning 
and mid-afternoon, our model T Ford truck 
would start out from the barn with shelled corn 
and chopped-up corn cobs in bags, to be dis- 
tributed around the blinds and on the banks in 
the marsh area. Up to 10,000 bushels [352 m’| 
were fed during a long season.” Live decoys were 
commonly used during this period as well. 
Hunters on the preserve used trapped and 
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Photo 2-36. Aerial view of the Crane Lake Game 
Preserve buildings and grounds in October 1949. 
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injured birds attached to a weighted tether in 
front of their blinds to attract ducks within gun 
range (Embree 1962). 

The use of pushers was another common 
practice on the Crane Lake property. Some of 
their responsibilities included transporting the 
hunter and his equipment to the blind, setting 
up decoys, and retrieving downed birds. Pushers 
were expected to retrieve birds because dogs 
were seldom used in those days (Embree 1962). 

Hunting rules for current members are rather 
strict, and hunting continues to be prohibited 
on much of Crane Lake. Managing Crane Lake as 
a refuge has created a major rest area for migra- 
tory waterfowl (Photo 2-37). On 14 December 
1941, an estimated 400,000 Mallards were on 
Crane Lake. On 22 November 1977, 218,000 
ducks, mostly Mallards, were observed there. 
Hunting is allowed only in the marshes and 
sloughs around the lake’s periphery. Hunting 
areas are not disturbed before sunrise, and 
hunters are not allowed to shoot after 12 o'clock 
noon unless they did not hunt in the morning 
and the area they are hunting is not scheduled 
for the following morning (H.S. Peacock, Crane 
Lake Game Preserve, pers. comm.). 

Current management practices at Crane Lake 
Game Preserve are overseen by the superinten- 
dent, Dwayne Taylor, who is the only full-time 
employee. Dwayne is the third generation of his 
family to manage the club. Thomas Taylor fol- 
lowed Earkie Lippert as superintendent of the 
club and remained until 1939. Basil Taylor, 
Dwayne's father, was superintendent of the club 
from 1939 to 1966. Revenues generated from 





PHOTO BY C.L. ScorTT. 
Photo 2-37. Westward view of Crane Lake in 


October 1950. This lake has been an important rest 
area for waterfowl for many years. 


farming the tillable land and occasional logging 
operations allow the club to be self-sustaining. 
Water levels are controlled through the use of 
low levees, tubes, and pumps to promote the 
growth of moist-soil plants and other natural 
vegetation. Japanese millet, buckwheat, and 
field corn are planted as supplemental food 
sources (H.S. Peacock, Crane Lake Game 
Preserve persecomiia 

The well-managed Crane Lake Game Preserve 
has been the haunt of many waterfowlers during 
its 80 years of existence. Some members have 
traveled from as far as New York and Florida to 
hunt the corn-fed Mallards of the Illinois River 
valley. The preserve not only offers excellent 
hunting opportunities for its members (12) and 
their guests, but it also provides a large rest area 
and high-quality feeding grounds for the benefit 
of waterfowl and other wildlife. 


Indianapolis (Thompson Lake) 
Rod and Gun Club 

By the mid-1920s, approximately 56 percent 
(187,950 acres, 76,062 ha) of the Illinois River 
floodplain from La Salle to Grafton was occu- 
pied by 38 organized drainage districts (Bellrose 
et. al. 1983). Many duck clubs were affected dur- 
ing this period of rapid change in the Illinois 
Valley. The Indianapolis (Thompson Lake) Rod 
and Gun Club was one of them. 

Thompson Lake was the largest lake con- 
nected to the Illinois River (State of Illinois 
1911). The lake covered 1,838 acres (744 ha) in 
southeastern Fulton County near Havana before 
the diversion of Lake Michigan water raised mid- 
summer river levels an average of 3.6 feet (1.1 m) 
in the early 1900s, thereby enlarging the lake to 
more than 5,000 acres (2,023 ha) (Forbes and 
Richardson 1919). It was part of a chain of lakes 
along the west side of the Illinois River in which 
a person supposedly could row a boat from one 
lake to another for nearly 30 miles (48 km) 
(Stufflebeam 1968). Thompson Lake was approx- 
imately 5 miles (8.0 km) long, one-half (0.8 km) 
to | mile (1.6 km) wide, and up to 8 feet (2.4 m) 
deep. The lake’s bottom sloped gradually toward 
the middle, causing the largest part of the lake 
to be shallow. Flats around the outer edge of 
Thompson Lake produced dense growths of bul- 
rushes and other plants, primarily smartweeds 
and pondweeds (Photo 2-38). Most of the lake 
was free from vegetation, and the water was 
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Photo 2-38. A glimpse of the renowned Thompson 
Lake in 1894, once the largest and reputedly most 
biologically productive bottomland lake in the 
Illinois Valley. 


clear except when inundated by flood waters 
from the Illinois River (Craig 1898). 

In 1915, Thompson Lake was referred to as 
“the greatest, if not the most valuable, body of 
water within the State of Illinois” by the Rivers 
and Lakes Commission (Thompson 1988:102). 
Some claimed that Thompson Lake was the 
“Inland Fishing Capital of the World” and, as a 
result, Havana became known as the “Fishing 
Capital of the Illinois River’ (Oswalt 1972). The 
lake acquired these accolades because it sus- 
tained large amounts of aquatic vegetation and 
plankton that are important to the breeding and 
rearing of Illinois River fishes. In the early 1900s, 
commercial fishermen were reported to have 
caught 180,000 pounds (81,648 kg) of fish from 
Thompson Lake in one haul of the net (Mason 
County Democrat 1976). In 1908, 12 million 
pounds (5.4 million kg) of fish were shipped 
from markets in the Havana area (Oswalt 1972). 

With its lush vegetation, abundant aquatic 
life, and strategic location at the confluence of 
the Spoon and Illinois rivers, Thompson Lake 
was an important waterfowl migration area. 
Hallock (1877:46) described it and other bot- 
tomland lakes just north of Havana as “the most 
noted sporting grounds in Central Illinois, if not 
the whole state;” game was “of great variety and 
abundance.” Thompson (1988:78) claimed that 
the game consisted of “numerous species of 
ducks, geese, a remarkable diversity of other 
wildfowl and fish, together with small fur- 
bearing mammals.” Strode (1893:88-89), while 
on an outing at Thompson Lake, observed: “We 
were back in the timber about 200 yards from the 
edge of the lake, but could see glimpses of the 
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water glistening through the trees. The noise 
and fuss of the waterfowl we could plainly hear. 
Going out where we could have an unobstructed 
view we were surprised at the great numbers of 
waterfowl. There were simply square acres of the 
lake’s surface, covered with ducks, geese and 
brant.” As Strode and his companions 
attempted to bag some of the birds, he contin- 
ued, “The report of the guns, as it reverberated 
over the water, caused thousands of ducks and 
geese to take to the wing; the air was black in 
every direction with great circling flocks.” 

Thompson Lake attracted hunters from 
throughout the state and nation who wanted to 
experience the outstanding hunting and fishing 
opportunities the lake offered. Nicholas and 
Jacob Prickett were the first to take advantage of 
this cornucopia of wildlife when they purchased 
the lake at a tax sale sometime after 1850 and 
operated the grounds as a hunting and fishing 
resort. The Pricketts owned the property until 
1897 when they sold it for $15,000 to William 
Fitzhenry who continued the hunting and fishing 
operation (Depler 1973). In 1901, a group from 
Indianapolis and Terre Haute, Indiana, pur- 
chased Thompson Lake and leased other parcels 
of land between Liverpool and Havana that 
encompassed 3,400 acres (1,376 ha). The follow- 
ing year, the new owners incorporated to form 
the Indianapolis Rod and Gun Club (Thompson 
1993) (Photo 2-39). 

The club’s register, which covered the years of 
1901-1923, contained information on the num- 
bers and species of ducks harvested. L.C. Cline 
and John Wright of Indianapolis were consistent 
in recording their bag. Wright harvested 353 
ducks between 1 October and 11 December 








Photo 2-39. Thompson Lake as it appeared from 
the clubhouse of the Indianapolis Rod and Gun 
Club, ca. 1915-1920 (Parmalee and Loomis 


1969:28). 
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1906. He bagged 107 birds between 12 and 19 
September 1908. Cline shot a total of 75 ducks 
(Mallards, teals, Northern Pintails, and Lesser 
Scaups) during 23-25 November 1909. He had 
his best three-day shoot during the spring of 
1913 when 94 ducks fell to his gun. A typical 
daily harvest per hunter averaged between 20 
and 30 ducks throughout the club’s history. J.C. 
Penney was a guest at the club on 2 October 
1904. 

Relationships became strained between local 
sportsmen and wealthy nonresidents who were 
purchasing the favorite hunting and fishing 
areas of locals to establish private clubs. To add 
to the frustration of local sportsmen, the private 
clubs drew large numbers of waterfowl to their 
area by baiting. In order to maintain an abun- 
dant supply of ducks and geese, the private 
clubs hunted their areas only on selected week- 
days. They also hired men to shoot on the pub- 
lic areas, a practice that encouraged waterfowl 
to move to the area owned by the clubs 
(Thompson 1993). 

The owners of the Indianapolis Rod and Gun 
Club experienced problems with commercial fish- 
ermen and market hunters poaching on their 
property. On at least two occasions, the owners 
attempted to obtain a court order prohibiting 
public use of the lake. They were defeated on 
both occasions (Depler 1973). The courts deter- 
mined that the lake was a navigable body of water 
in connection with the Illinois River, thus granting 
ownership to the State of Illinois and opening the 
lake to public use (State of Illinois 1911). Joy 
Morton, a Chicagoan who founded the Morton 
Salt Company and a member of the club, began 
buying up shares in the club in 1908 as member 
interest began to wane (Regenos and Regenos 
1973). Morton believed that the land would be 
more productive if it were drained and developed 
into a farm (Oswalt 1972). The Thompson Lake 
Drainage and Levee District was organized in 
1915. A long and heated battle that culminated in 
the Supreme Court ensued, but Morton was suc- 
cessful in obtaining a permanent injunction 
against trespassing (Thompson 1993). For the 
first time in almost 50 years of controversy over 
whether Thompson Lake was private or public 
property, the Supreme Court declared in 1917 
that the lake and surrounding property were no 
longer public domain (State of Illinois 1917). The 
drainage and levee district spent nearly $46,000 


in attorney's fees and court costs to acquire this 
verdict. Now, the largest lake in the valley, 
although once considered navigable, was legally 
declared private property. 

Morton offered to sell 7,000 acres (2,833 ha) of 
the Thompson Lake property to the City of 
Havana for $85,000 in 1920 or 1921, but the city 
declined (FD. Loomis, formerly of Illinois 
Department of Conservation, pers. comm.). The 
desecration of Thompson Lake began in the 
early 1920s with the construction of 13.5 miles 
(21.7 km) of levees, the clearing of timber, and 
the pumping of water into the Illinois River. One 
of the final entries made in the Indianapolis 
(Thompson Lake) Rod and Gun Club register and 
signed by Joy Morton stated: “April 26, 1923—The 
day we decided upon the final plan for Thompson 
Lake Farms.” This entry spelled the end to what 
was considered the best bottomland lake in 
terms of fish and wildlife populations in the 
Illinois River valley. On 15 May 1924, J.D. McHose 
of Havana wrote a letter to R.E. Richardson, a 
biologist at the Illinois Natural History Survey 
Field Station near Thompson Lake. The letter 
included the following: “We have all the water out 
of Thompson Lake now. We were delayed in 
pumping it all out on account of the fish. They got 
out 600,000 pounds. The rest died (twice as 
many).” Thompson Lake had become Thompson 
Lake Farms, and in 1924, the soil was tilled for the 
first time by Grover Post (Oswalt 1972). 

Today, the Thompson Lake bed provides the 
fertile base for grain crops produced by Wilder 
Farms. The remaining sportsmen who hunted 
and fished this paradise 80 years ago vividly 
remember the experiences that the lake and its 
Surrounding habitats provided. Ever since 
Thompson Lake was drained, there has been a 
public clamor for its restoration. Bellrose and 
Rollings (1949:4) wrote: “Many groups of Illinois 
citizens interested in conservation, agriculture, 
and civic affairs have questioned the wisdom of 
spending huge public sums to maintain agricul- 
ture in river bottomlands. For years, conservation 
groups have pointed to the recreational value of 
these lands in their natural state.” In recent 
years, increased public interest in reestablishing 
Thompson Lake has encouraged state and fed- 
eral agencies to evaluate the possibility of restor- 
ing the lake and its former companion wetlands. 
The establishment of Emiquon Refuge with the 
purchase of 283 acres (115 ha) on 29 December 


1993 was the first step toward reaching this goal. 
With continued public interest, the possibility 
exists that waterfowl may once again grace the 
presence of “the greatest, if not the most valu- 
able, body of water within the State of Illinois.” 


Mallard Farms 

There are duck clubs in the Illinois Valley that 
provide important habitat for waterfowl and 
have excellent hunting but were established well 
after the turn of the century. Mallard Farms is 
one such club. 

Herman Root from Chicago began hunting 
ducks in the early 1930s with Fred Coleman, a 
decoy and boat maker from Hennepin, who ran a 
day-shooting operation on Coleman Lake. After a 
period of years, Root moved downriver to hunt the 
Round Pond Club, which is now part of the 
Marshall Fish and Wildlife Area. Root’s son, 
Randy, began hunting ducks with his father in 
1950 at the age of six on the islands near 
Chillicothe. Randy became a victim of the conta- 
gious and incurable disease known to ardent 
waterfowlers as “duck fever’ while hunting on the 
islands at the newly established Marshall Fish and 
Wildlife Area and at the Crow Creek Gun Club. 

Herman Root purchased a 140-acre (57-ha) 
farm in the Partridge Drainage District north of 
Spring Bay. Beginning in 1960, Root and his fam- 
ily enjoyed hunting ducks from two blinds in 
small timber holes with artesian wells and a 
shoreline river blind. The Roots eventually 
acquired additional property adjacent to the 
original site. Randy completed his formal educa- 
tion, specializing in waterfowl, and combined 
this knowledge with his years of experience to 
design the layout of Mallard Farms (Photo 2-40). 
Construction of subimpoundments with water 
control enabled food crops to be grown for 
ducks. The blossoming of Mallard Farms into 
one of the premier clubs in the history of the 
Illinois Valley is the result of creative, well- 
designed, and intensive management. 

The key ingredients to the success of Mallard 
Farms are food, minimal disturbance, and secure 
feeding, loafing, resting, and roosting areas. The 
heart of the club consists of 100 acres (40 ha) 
divided into 12 subimpoundments, which pro- 
vide 85 acres (34 ha) for crops (Photo 2-41). 
Surrounding fields are left untilled for field- 
feeding ducks and geese, and pits are available 
to hunt geese. Most subimpoundments have one 
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Photo 2—40. Randy Root and son, Loren, working a 
flock of ducks at Mallard Farms, November 1986. 
blind; the largest has four blinds. To attract 
ducks, Root plants 45 acres (18 ha) of field corn, 
20 acres (8 ha) of sweet corn, and 20 acres (8 ha) 
of buckwheat in the subimpoundments. The 
crops are fertilized and irrigated to facilitate max- 
imum food production every year. Water control 
in the spring is also critical so that crops can be 
planted at the optimum time for good yields. 

A consistent, dependable food supply encour- 
ages the return each fall of the same ducks and 
also attracts their new companions on the 
southward migration. Generally, Root can 
depend on production per acre of 150-200 
bushels (5.3-7.1 m’) of corn, 40-50 bushels 
(1.4-1.8 m’) of sweet corn, and 25 bushels (0.9 
m’) of buckwheat. Fertilizer usually does not 
increase the buckwheat yield. Root is contin- 
ually evaluating field corn hybrids not only for 
yield but also for well-developed root systems, 
strong stalks, and resistance to corn borers, fac- 
tors important to the length of time the plants 





PHOTO BY MAX SCHNORE 
Photo 2-41. The managed subimpoundments 

of Mallard Farms with Upper Peoria Lake in the 
background, 27 October 1990. 
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remain standing when flooded. In 1991, Root 
planted nine varieties of corn. 

The various subimpoundments are flooded at 
different times in order to ensure a constant 
supply of food throughout the hunting season. 
Water is pumped from two wells. Control struc- 
tures, a lift pump, and underground piping allow 
water to flow among the various compartments. 
Planting buckwheat and sweet corn in conjunc- 
tion with field corn provides additional benefits 
to the waterfowl and increased opportunities for 
hunting. Ducks, especially Northern Pintails and 
American Wigeons, are attracted to the buck- 
wheat and sweet corn early in the season. Ducks 
select these crops first for various reasons. Both 
buckwheat and sweet corn have weak stalks and 
do not stand well in water. As a result, large 
areas of open water are created where ducks are 
afforded good visibility and probably a feeling of 
security. The ducks use these areas for loafing 
and resting in mild weather. The seeds of buck- 
wheat and sweet corn are more accessible to 
ducks than kernels on ears of field corn, which 
apparently only Mallards, American Black Ducks, 
and Wood Ducks are able to remove from the 
cob while in an upright position. As the buck- 
wheat and sweet corn disappear, Mallards begin 
feeding on the productive, high-energy field 
corn, which is flooded to ear level. Ducks also 
use the flooded field corn for roosting. If cold 
weather freezes the water, several water holes to 
attract ducks are maintained by pumping. Root 
also provides feeding areas after the hunting 
season and during spring migration to ensure 
that ducks sustain good body condition. 

Mallard Farms is strategically located near the 
Woodford County rest area on Upper Peoria 
Lake, and many ducks alternate between the rest 
area and the feeding areas on Mallard Farms. 
Hunting does not begin at the club until well 
after sunrise when typically 15-25 shooters are 
transported by a pickup truck to some of the 16 
blinds best suited to existing wind and other 
weather conditions. Birds flushed in daylight 
with the minimal disturbance of a vehicle read- 
ily return to decoy spreads. Birds flushed by 
gunshots in the dark or early dawn are hesitant 
to return. Shooting always concludes by noon, 
usually well before, and the ducks are allowed to 
return peacefully and spend the afternoon and 
night on the area. The club is generally hunted 
four mornings a week—Tuesday, Wednesday, 


Saturday, and Sunday—in order to provide 
ample rest for the ducks during the season. 
Disturbances at the feeding areas occur only 
during hunting. 

Mallard Farms incorporates other practices 
that contribute to hunting success. In the com- 
partments planted to corn, buckwheat is sown in 
front of the blinds to provide an open area for 
decoy placement, good visibility of decoys to 
returning ducks, and efficient retrieval of 
downed birds. A knowledgeable and capable 
pusher is assigned to each blind with two or 
three hunters. A retriever is also present at each 
blind (Photo 2-42). Decoy spreads are carefully 
placed in the open areas in front of blinds before 
the hunt and are picked up after the shoot. The 
dogs and guides make every effort to retrieve 
downed birds. Although ducks are not usually 
shot over flooded standing corn, downed birds 
that reach the corn often make their way to the 
levees of the subimpoundments where they are 
easily found by the retrievers. Communication 
between blinds is facilitated by portable radios 
and increases the efficiency of the hunt. Hunters 
are instructed when to move to a different blind 
and when to leave the hunting area. 
Maintenance of pumps and water control struc- 
tures is done immediately after the hunt to min- 
imize disturbance. 

Typically, over 60,000 ducks are inventoried 
each fall on Mallard Farms and its vicinity. The 
amount of food this number of waterfowl con- 
Sume is enormous. Root estimates that he 
grows at least a half million pounds (226,800 kg) 
of duck food each year. In years with high duck 
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Photo 2-42. Yellow Labrador, Maverick, retrieving a 
duck at the north buckwheat blind of Mallard Farms. 


numbers, even the abundant supply provided by 
the club becomes depleted near the end of the 
season. At times, ducks can be seen flying from 
Mallard Farms to feed at other clubs or in har- 
vested cornfields. 

The annual harvest at Mallard Farms from 
1979 to 1984, when the daily limit was four 
Mallards and the season was 50 days, ranged 
between 1,600 and 2,200 ducks; the duck harvest 
was 3,402 in 1998 (R. Root, Mallard Farms, pers. 
comm.). Hunters typically shoot their daily limit, 
and hunter success rates in bagging their limit 
during 1970-1998 averaged 92 _ percent, 
undoubtedly the highest rate for a private duck 
club in Illinois. Mallards accounted for almost 
90 percent of the harvest for 1970-1998, and 
drakes represented more than 97 percent of the 
Mallards bagged. For the past few years, a $20 
fee has been assessed for shooting a hen of any 
species. Fees accrued were donated to Ducks 
Unlimited and to Delta Waterfowl’s Adopt a 
Pothole program. Large flocks of ducks are 
allowed to work without being shot and skybust- 
ing is not permitted. As a result of the high num- 
ber of ducks feeding on the area and Root'’s 
appreciation of waterfowl, only nontoxic shot 
has been used since 1978, years before it was 
legally required in 1986. 

A discussion of Mallard Farms would not be 
complete without mentioning some of the color- 
ful clientele who have frequented the club. One 
such notable was Dr. Robert L. May, commonly 
known as “Doc.” Doc May grew up among the 
flocks of Canada Geese wintering in southern 
Illinois in the 1920s but practiced dentistry later 
in life in Peoria. An ardent waterfowler, he lived 
for the return of the fall passage each October 
and spent many sunrises in blinds and pits. 
Before he passed away in 1986, he requested 
that his friends at Mallard Farms spread his 
ashes in front of his favorite blind, the north 
bullsprings, so that he could continue to share 
the comradeship and experiences of ensuing 
duck seasons. Doc still hunts with his buddies 
as the Mallards drop into the decoys at the north 
bullsprings, the same blind where pusher James 
Gangloff and his bride were married by a duck- 
hunting judge in 1992. 

The success story of Mallard Farms is encour- 
aging for the future of quality duck shooting in 
the Illinois Valley. A day at this club encom- 
passes hearing the invigorating, raucous calls of 
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hundreds of “susies” at daybreak, witnessing, 
while en route to the blinds, wave after wave of 
ducks rising from the flooded fields and flying 
toward the river, beholding flocks of Mallards 
peeling into the blocks, and observing thou- 
sands of birds, which at times blacken the sky, 
funneling into the flooded fields as the after- 
noon grows old (Photo 2-43). These experiences 
allow one to believe that time has stopped and 
the historic heartbeat of the Illinois Valley once 
again throbs with excitement and grandeur. 
Root’s main objective at Mallard Farms is to give 
back to the waterfowl resource more than the 
club takes. This concern for the waterfowl 
resource and the wise management practices 
demonstrated at Mallard Farms and many other 
clubs in the widely acclaimed Illinois Valley will 
carry successful duck shooting in the traditional 
sense into the twenty-first century (Photo 2-44). 
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Photo 2-44. Sportsmen experiencing the sun set- 
ting in the glory days of waterfowl hunting in the 


Illinois River valley. 
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Waterfowl Habitat 


Waterfowl habitat includes wetlands, deepwater 
habitats, and areas with water levels manipulated 
for management (for example, agricultural land 
and bottomland forests). Wetlands are generally 
defined as lands where water saturation is the 
dominant factor that determines both soil 
development and the plant and animal commu- 
nities living in the soil as well as on its surface. 
Thus, wetlands are transitional lands between 
terrestrial and aquatic systems, areas covered by 
shallow water or where the water table is near or 
at the surface. Technically, wetlands must have at 
least one of three characteristics: 1) the land 
Supports, at least periodically, predominantly 
hydrophytic plants; 2) the substrate is composed 
of predominantly undrained hydric soils; 3) the 
substrate is nonsoil and saturated or covered by 
shallow water sometime during the growing 
season each year (Wilen and Frayer 1990). Thus, 
marshes, swamps, ponds, potholes, bogs, 
sloughs, wet meadows, mud flats, and river over- 
flows are all considered wetlands (Wilen and 
Frayer 1990) (Photo 3-1). Deepwater habitats are 
permanently flooded lands that lie below the 
deepwater boundary of wetlands (6.6 ft, 2.0 m), 
the maximum depth at which emergent plants 
usually grow (Wilen and Frayer 1990). 
Unfortunately, from colonial times until the 
last two decades, “wetlands have been regarded 
as nuisances, wastelands, habitats for pests, and 
threats to public health” (Wilen and Frayer 
1990:182). In the name of progress, they have 
been “reclaimed” by draining, clearing, and filling. 
In recent years, however, wetlands have become 
appreciated for their functions as well as for their 


61 


less tangible values. The varied benefits of wet- 
lands include regulating the flow of water, storing 
water, ground water recharge, filtering and puri- 
fying water, trapping sediments, providing habitat 
for plants and animals, and creating recreational 
opportunities. Approximately 75 percent of the 
bird species in North America depend upon wet- 
lands for resting, feeding, or nesting (Steinhart 
1990). Describing our more gentle, patient cul- 
tures, cultures that depended on rivers and wet- 
lands, one observer wrote, “Living by water 
nurtures curiosity, fascination with the intangible, 
patience, and trust” (Steinhart 1990:20). 

In the 1950s, an estimated 74.4 million acres 
(30.1 million ha) of wetlands in the conter- 
minous United States were used to some degree 
by waterfowl for breeding, migration, and 
wintering. Approximately 8.3 percent of these 
wetlands were classified as high-quality, 18.1 per- 
cent as having moderate value, 32.3 percent as 
having low value, and 37.6 percent as having 
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Photo 3-1. A marsh at Spring Lake Conservation 
Area in Tazewell County in 1979. 
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negligible value (Shaw and Crissey 1955). 
Sanderson (1980) reported that as of June 1974, 
over I1 million acres (4.5 million ha) of aquatic 
habitat in the United States, excluding Alaska, fell 
under state or federal jurisdiction and provided 
substantial benefits to waterfowl: under state 
control, 2,022 waterfowl areas, over 5.1 million 
acres (2.1 million ha); under federal jurisdiction, 
398 areas, almost 5.9 million acres (2.4 million 
ha). In the Mississippi Flyway, more than 1.3 mil- 
lion acres (526,100 ha) were under federal control 
and over 2.0 million acres (809,400 ha) were 
under state jurisdiction. In Canada, about 47,900 
acres (19,385 ha) of aquatic habitat fell under fed- 
eral ownership or control; 2.7 million acres (1.1 
million ha) were under provincial jurisdiction. 
Aside from the more obvious values of wet- 
lands to waterfowl, the quality and density of 
wetlands relate to the occurrence of waterfowl 
diseases (Smith and Higgins 1990; M.W. Friend, 
U.S. Fish and Wildlife Service, pers. comm.). 
Poor-quality habitat and the concentration of 
waterfowl on fewer wetlands increase disease. 
Because waterfowl have varied habitat and 
nutritional needs, habitat diversity—that is, 
wetland complexes that have a diversity of plant 
and animal foods—is essential to the survival 
and recruitment of young waterfowl into the 
population (Fredrickson 1991) (Photo 3-2). 
Although the loss of wetlands is of monu- 
mental importance, the declines in productivity 
and diversity of the remaining wetlands, declines 
due to biological, chemical, and physical degra- 
dation by humans, are also significant. Wetlands 
are affected by a variety of factors, including 
alteration of natural hydrological regimes (dams, 
channelization, reservoirs), urbanization, agricul- 





PHOTO BY MICHELLE M. GEORGI. 


Photo 3-2. Wetland complexes that support a diver- 
sity of habitats are important if the varied nutri- 
tional needs of waterfowl are to be met. 


ture, and other nonpoint pollution, especially 
sedimentation (Fredrickson 1991). Agricultural 
pesticides entering wetlands have reduced the 
quality of waterfowl habitat and proved destruc- 
tive to aquatic invertebrate populations. Reduced 
duckling survival resulted (Sheehan et al. 1986; 
Grue et al. 1988; Grue et al. 1989). Our discussion 
of the degradation of wetlands focuses on two 
causes: sedimentation and drainage. 


SEDIMENTATION: 
SCOURGE OF WETLANDS 

Sedimentation has been and continues to be a 
major factor in the degradation of wetlands, espe- 
cially in the upper Midwest. Five states—lllinois, 
lowa, Minnesota, Missouri, and Wisconsin—rep- 
resent about 15 percent of the hydrologic area of 
the entire Mississippi River basin but produce 
about 40 percent of all the sediment originating 
from cropland in the basin (Peterson 1991). 
Significantly, about 55 percent of the land in 
these five states is cropland compared with a 
national average of 18 percent. Although annual 
erosion rates have been reduced in recent years, 
the rate of erosion in these five states was 32 per- 
cent above the national average (Peterson 1991). 

Sedimentation remains the scourge of many 
wetlands in agricultural areas. In the last half cen- 
tury, the proliferation of row crops, principally 
soybeans, led to increased rates of sedimentation 
in the Illinois River valley (Bellrose et al. 1983) 
(Photo 3-3). The increased acreage of row crops, 
which do not protect the soil from wind and water 
erosion as effectively as small grains (wheat) and 
permanent cover (pasture, hay crops), was 
accompanied by the common practice of fall 
tillage with the moldboard plow. Harvested corn- 
fields under that regime left only about 5 percent 
of the crop residue and virtually no waste grain 
for wildlife (Warner et al. 1985). These farming 
practices coupled with the tendency to farm from 
fence row to fence row resulted in soaring rates of 
sedimentation. The Illinois River received an esti- 
mated annual average of 13.8 million tons (12.5 
million metric tons) of sediment per year; an 
annual average of 8.2 million tons (7.4 million 
metric tons) was deposited in the valley while an 
annual average of 5.6 million tons (5.1 million 
metric tons) was transported to the Mississippi 
River (Demissie et al. 1992). 

Sedimentation affects wetlands by deposi- 
tion, by increasing turbidity and thereby 
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Photo 3-3. A tributary stream deposits its sediment 
load into a bottomland lake in the Illinois River valley. 


reducing the penetration of light needed by sub- 
merged aquatic vegetation for photosynthesis, 
and by creating soft bottoms that do not allow 
wetland plants to remain rooted. Sediment has 
been shown to reduce the number of wetland 
plant species and the number of plants that 
emerge from existing seed banks (Jurik et al. 
1994). With the loss of aquatic plants, the 
integrity of wetland systems and the quality of 
waterfowl habitat in the Illinois Valley have been 
significantly diminished. Sadly, early warning 
indicators of the degrading effects of sedimen- 
tation on aquatic habitats are now appearing in 
the upper Mississippi River system. Waterfowl 
harvest estimates from band recoveries suggest, 
however, that the upper river has not yet 
degraded to the point where the survival of 
Mallards is threatened. Mallards using the upper 
Mississippi River were not found to have lower 
Survival rates than those using other migratory 
routes (Powell 1992). 

Soil erosion removes over 100 million tons (91 
million metric tons) of soil each year in Illinois 
(McLeese 1995). Approximately 35 percent of the 
32 million acres (13 million ha) of rural land in 
the state requires some form of intervention if 
soil erosion is to be controlled (Illinois 
Department of Agriculture 1992), and important 
steps are being taken. In 1992, Illinois led the 
nation in acres of cropland planted under con- 
servation tillage systems—over 48 percent of the 
state’s cropland (Farnsworth and Plumer 1993). 
Illinois also led the country in no-till planting 
(2.6 million acres, 1.1 million ha) in 1990 (Illinois 
Department of Agriculture 1992). 
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DRAINAGE: DEATH 
KNELL TO WETLANDS 

A second arch enemy of waterfowl! habitat in 
Illinois, the Mississippi Flyway, and the nation 
has been the implementation of drainage and the 
establishment of drainage and levee districts. 
Indeed, Phillips and Lincoln (1930:69) observed, 
“No problem to-day so vitally affects the future of 
our wild waterfowl as the drainage of swamps 
and marshes. Also no policy that, while osten- 
sibly aiming at the betterment of human welfare, 
is frequently so utterly fallacious.” They con- 
tinued, “Another aspect of the drainage problem 
deserving serious consideration is the fact that 
frequently the land proposed to be reclaimed is 
not needed. There is obviously no reason for 
bringing more land into agricultural uses, unless 
there is a growing demand for. . . the products of 
the soil’ (Phillips and Lincoln 1930:75). There 
were, however, other opinions on the subject of 
drainage. Retired Judge Lyman C. Lacey of 
Havana, Illinois, a gentleman who had been 
active in land development for 30 years, argued 
that swamps “that hitherto reeked with ague and 
disease” and that “were shunned as being untill- 
able are now the most fertile in the country” 
(Pekin Herald-Times 1905). 

The death knell sounded for many wetlands in 
the United States with the passage of a series of 
Swamp Lands acts in 1849, 1850, and 1860. With 
these acts, Congress gave 65 million acres (26 
million ha) of wetlands to 15 states and urged 
them to reclaim the land for agriculture and sell 
it (Steinhart 1990). The Swamp Lands Act of 
1850 included Illinois, and the state deeded the 
wetlands to the counties (Lockart 1980). In 1852, 
the Illinois General Assembly enacted legis- 
lation giving county courts jurisdiction over wet- 
lands; funds obtained from the sale of these 
lands were to be used primarily for drainage 
projects (Lockart 1980). By June 1906, Illinois 
had claimed almost 4 million acres (1.6 million 
ha) of “swamp land” from the federal govern- 
ment; approximately 82 million acres (33 million 
ha) had been claimed by the 16 states named in 
the Swamp Lands acts (Wright 1907). 

Although the first drainage district was organ- 
ized before 1818, only 163,000 acres (65,965 ha) 
were in drainage districts by 1879 (Illinois Tax 
Commission 1941). By 1880, the largest part of 
the agriculturally productive lands of Illinois had 
been tilled, and poor natural drainage in much 
of the low, flat areas hampered production. 
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Following the pattern developed in other states, 
the Illinois legislature passed the Levee Act of 
1879 and the Farm Drainage Act of 1879 
(codified in 1885). These acts created quasi- 
governmental units, known as drainage districts, 
and granted them certain powers, including the 
power of eminent domain. The Levee Act 
allowed the formation of drainage and levee dis- 
tricts to meet the needs of landowners in the 
fertile bottomlands; the Farm Drainage Act 
allowed the formation of drainage districts to 
benefit owners of wet upland soils. The organi- 
zation of these districts proceeded rapidly, and 
more than 1.5 million acres (0.6 million ha) were 
incorporated into new districts during the 1880s 
(Illinois Tax Commission 1941). 

By 1905, an estimated 30 million acres (12 
million ha) had been drained in the United 
States (Donnan and Sutton 1960). By 1940, farm- 
land in organized drainage enterprises totaled 
87 million acres (35 million ha) (Stefferud 1958). 
Between 1940 and 1950, an estimated 1.5 mil- 
lion acres (0.6 million ha) a year were added 
nationwide to organized drainage enterprises; 
by 1950 nearly 103 million acres (42 million ha) 
were found in organized drainage enterprises in 
the conterminous United States (Stefferud 
1958). In 1980, artificially drained agricultural 
land in the United States was estimated at 





nearly 107.5 million acres (43.5 million ha) 
(Pavelis 1987; Dahl 1990) (Fig. 3-1). By 1985, this 
total had increased to about 110 million acres 
(45 million ha) (Pavelis 1987). Approximately 5 
percent of all land and 24 percent of cropland 
have been drained in the lower 48 states. 
Unfortunately, Illinois contributed the most 
acreage to this total, approximately 9.8 million 
acres (4.0 million ha), or 8.9 percent of the total 
and approximately 27 percent of the area of the 
state (Pavelis 1987). 

In Illinois, about 5.5 million acres (2.2 million 
ha) of the state’s approximately 35.9 million 
acres (14.5 million ha) had been drained by 
organized districts as early as 1937 (Fig. 3-2). an 
additional 4 million acres (1.6 million ha) had 
been drained by private enterprise (Illinois Tax 
Commission 1941; Sanderson et al. 1979). These 
drained wetlands adversely affected valuable 
waterfowl areas, including over 200,000 acres 
(80,939 ha) or about half of the Illinois River 
floodplain (Photos 3-4 through 3-6) and over 
400,000 acres (161,878 ha) of the Mississippi 
River floodplain, primarily from Rock Island to 
Cairo (Lockart 1980). The topography of the 
Illinois River floodplain was laced with approxi- 
mately 300 miles (483 km) of levees and 350 
miles (563 km) of drainage ditches (Thompson 
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Figure 3-1. The extent and location of artificially drained agricultural land in the United States in 1980. (Data 
courtesy of U.S. Department of Agriculture Economic Research Service, Dahl 1990:9). 

















Figure 3-2. Organized drainage and levee districts 
in Illinois by 1937 (Illinois Tax Commission 1941:3). 


1996). The Sny Island Levee District, formed in 
1880 and flanking the Mississippi River, is the 
largest in the state; about 52 miles (84 km) of 
levee incorporate over 110,000 acres (44,516 ha) 
in Pike, Adams, and Calhoun counties (Illinois 
Tax Commission 1941). The floodplains of other 
rivers were also affected, including about 
145,000 acres (58,681 ha) leveed and drained in 
12 districts along the Cache, Ohio, and Wabash 
rivers (Illinois Tax Commission 1941). 

The rationale behind the drainage epidemic in 
Illinois during the early 1900s can be ascertained 
from a drainage notice filed on 23 December 
1916 in the Fulton County Court for the pro- 
posed Wakonda Drainage and Levee District: 


_. the lands lying within the boundaries of 
said proposed district are situated in the 
Illinois River bottom and are subject to over- 
flow from the waters of the Illinois River, 
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Duck Creek, Copperas Creek and McKinley 
Creek, and in dry seasons or seasons of very 
little rainfall a part of said lands can be culkti- 
vated and the remainder used for grazing 
purposes; that the frequent overflow of these 
lands renders the grasses on said lands unfit 
for grazing and unprofitable for farming or 
agricultural purposes and cause the climate 
in said district to be unhealthy; that the 
lands in said proposed district are very fertile 
in quality and that if the work proposed to be 
done by this petition be constructed and 
maintained, said lands will be fully reclaimed 
from said wash and overflow and rendered 
highly productive and profitable for agricul- 
tural purposes and the climate in the terri- 
tory embraced in said proposed district 
rendered more healthful; that to accomplish 
the reclamation and protection of said lands 
it is proposed to construct a system of levees 
and ditches and a pumping station... . 


Even before many drainage and levee districts 
were created, and often afterward, the wisdom of 
such enterprises was questioned. After visiting 





ed ae 


PHOTO PROVIDED BY THE ILLINOIS NATURAL HISTORY SURVEY. 


Photo 3-4. The famous Thompson Lake in Fulton 
County between Lewistown and Havana, Illinois, as 
it appeared in 1895. 
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Photo 3-5. Thompson Lake being dredged about 
1920. 
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Photo 3-6. Thompson Lake Drainage and Levee 
District occupies the former lake bed, October 1990. 


the Illinois Valley, Uhler (1933a:21) wrote: 
“Pumping costs of two districts visited which 
were still being farmed were reported to amount 
to $7.50 and $11.00 per acre annually. More than 
S11,000,000 exclusive of interest has been 
expended on the 180,000 acres of reclaimed 
lands, and about half of this sum is in out- 
standing bonds most of which are in default.” 
Referring to the Illinois Valley, Stewart 
(1931:562-563) noted, “It is evident that these 
lowland drainage districts represent for the 
most part investments which reflect agricultural 
hopes of the period before 1920 rather than real- 
izations of the period since. .. . Will recreational 
uses, private, commercial, and public take in 
some of this area to the relief of the drainage 
farmers? ... The return of a clean river... may 
open the way for a utilization less wasteful, less 
competitive with agriculture in the uplands, and 
better adjusted to the needs of the state.” 
Bellrose and Rollings (1949) reported that 
Illinois spent $6.93 per acre ($17.12/ha) during 
1926-1927 on levees protecting about 190,000 
acres (76,892 ha) of agricultural land in the 
Illinois River valley and that the U.S. Army Corps 
of Engineers spent $28.45 per acre ($70.30/ha) 
from that time to 1946. Cottam and Bourn (1943) 
noted that the principal agricultural problem 
during the 1940s was not creating more agricul- 
tural land but handling crop surpluses and dis- 
tribution; consequently, additional extensive 
agricultural drainage was unnecessary. Today, 
the U.S. Department of Agriculture continues to 
subsidize the nonproduction of crops on previ- 
ously tilled land. In a discussion of the wisdom 
of draining additional lands in the United States 
during periods of surplus farm production, 
Sanders (1958:353) observed, “The problem is 


not whether these lands will add more to our 
surplus, but whether, when drainage cost is 
included, these lands will supply food at a lower 
cost than lands already tilled.” Indeed, after a 
thorough and detailed study conducted by con- 
sulting engineers, the Illinois Department of 
Conservation (IDOC) recommended that eight 
drainage and levee districts encompassing 
about 52,000 acres (21,044 ha) of the Illinois 
River floodplain be acquired and developed for 
outdoor recreation (Jenkins et al. 1950). 


WETLAND LOSSES IN 
THE UNITED STATES 

Dahl (1990) estimated that during the colonial 
period 221 million acres (89 million ha) of wet- 
lands were found on what was to become the 
conterminous United States: 62.6 million acres 
(25.3 million ha) in the Atlantic Flyway, 110.7 
million acres (44.8 million ha) in the Mississippi 
Flyway, 36.1 million acres (14.6 million ha) in the 
Central Flyway, and 11.7 million acres (4.7 mil- 
lion ha) in the Pacific Flyway. The estimate of 
wetlands in the contiguous 48 states in the mid- 
1970s was 105.9 million acres (42.9 million ha) 
(Dahl and Johnson 1991). Between the mid- 
1950s and the mid-1970s, about 11 million acres 
(4.5 million ha) of wetlands were lost while 2 
million new acres (0.8 million ha) were created 
(Tiner 1984). Of the remaining wetlands, 
palustrine wetlands represented 94 percent 
(Frayer et al. 1983). Palustrine wetlands occur in 
the interior of the country and provide impor- 
tant waterfowl habitat. They consist largely of 
freshwater emergent, scrub-shrub, and forested 
wetlands, such as marshes, swamps, and bogs. 

Despite slight gains in wetland acreage, princi- 
pally a result of the construction of ponds and 
reservoirs, irrigation projects, and restoration, 
the recent trend has been dramatically down- 
ward. The average rate of wetland loss from the 
mid-1950s to the mid-1970s was 458,000 acres 
(185,350 ha) per year, 440,000 acres (178,066 ha) 
of which were losses of palustrine wetlands 
(Frayer et al. 1983). Drainage for agricultural 
development was responsible for 87 percent of 
recent wetland losses, urban development 
accounted for 8 percent, and other development 
for 5 percent (Tiner 1984). Agriculture affected 
forested and emergent wetlands more than other 
types of wetlands during these 20 years. 

Unfortunately, some of the areas sustaining 
the most extensive wetland losses were of criti- 
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Photo 3-7. The wetlands of the Prairie Pothole 
Region of the United States and Canada are highly 
productive waterfowl nesting areas. 


cal importance to the Mississippi Flyway. The 
breeding grounds of North and South Dakota 
and the wintering grounds of Arkansas, 
Louisiana, and Mississippi have been especially 
affected. The Prairie Pothole Region, which con- 
tains inland marshes extremely valuable for 
waterfowl production (Photo 3-7), covers 
approximately 300,000 square miles (776,664 sq 
km) from south-central Canada to north-central 
United States, with about one-third of the region 
in the United States (Tiner 1984). This area is 
attractive to breeding waterfowl because of the 
interspersion of shallow, invertebrate-rich wet- 
lands with grasslands that provide critical 
nesting habitat. Although the Prairie Pothole 
Region accounts for only 10 percent of the con- 
tinent’s waterfowl breeding area, in an average 
year it is responsible for 50 percent of the duck 
production and more than that in wet years 
(Smith et al. 1964). Agricultural drainage of 
inland marshes has been extensive in the Prairie 
Pothole Region of the Dakotas and Minnesota 
(Photo 3-8). In the Dakotas, only about 3 million 
acres (1.2 million ha) of the original 7 million 
acres (2.8 million ha) of pothole wetlands 
remain (Tiner 1984). Minnesota has lost over 
half, or approximately 9 million acres (3.6 mil- 
lion ha), of its potholes, and lowa has been 
deprived of 99 percent of its 2.3 million acres 
(0.9 million ha) of original wetlands (Tiner 1984). 

The loss of forested wetlands has been 
greatest in the lower Mississippi Valley where 
bottomland hardwood forests were converted to 
farmland (Photo 3-9). McDonald et al. (1979) 
estimated that only 20 percent, about 5 million 
acres (2.0 million ha), of the nearly 24 million 
acres (9.7 million ha) of the original bottomland 
hardwood forests remain in the Lower 


Waterfowl Habitat 67 









PHOTO PROVIDED BY U.S. FISH AND WILDLIFE SERVICE. 


Photo 3-8. Drainage of marshes, such as these in 
the Prairie Pothole Region of western Minnesota, 
has been extensive. 
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Photo 3-9. The losses of forested wetlands in the 
United States have been most prevalent in the 
lower Mississippi Valley where approximately 80 
percent of the original bottomland hardwood 
forests had been cleared by 1979 for agriculture. 


Mississippi Alluvial Plain. These bottomland 
areas are major wintering grounds for most of 
the Mallards and Wood Ducks in the Mississippi 
Flyway. The remaining acreage was disappearing 
at an estimated annual rate of 2 percent. 

By the mid-1980s, wetlands occupied about 5 
percent of the land area of the conterminous 
United States (Dahl and Johnson 1991): 103.3 
million acres (41.8 million ha) of wetlands, 97.8 
million acres (39.6 million ha) of freshwater wet- 
lands, and 5.5 million acres (2.2 million ha) of 
coastal wetlands. Over 2.6 million acres (1.1 mil- 
lion ha) of wetlands had been lost between the 
mid-1970s and the mid-1980s, an average 
annual loss of approximately 290,000 acres 
(117,361 ha/yr), a decrease from the rate of 
458,000 acres lost per year (185,350 ha/yr) 
between the mid-1950s and the mid-1970s (Dahl 
and Johnson 1991). From the mid-1970s to the 
mid-1980s, the rate of conversion of wetlands to 
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agricultural land use was 54 percent, lower than 
the 87 percent of the mid-1950s to the mid- 
1970s. The lower 48 states had lost an estimated 
53 percent of their original wetlands by the 
1980s. The percentage of original wetlands lost 
in each flyway varied: approximately 40 percent 
in the Atlantic, 61 percent in the Mississippi, 48 
percent in the Central, and 61 percent in the 
Pacific. Twenty-two states had lost at least 50 
percent of their original wetlands, and 10 states, 
including Illinois, Arkansas, Indiana, lowa, 
Kentucky, Missouri, and Ohio in the Mississippi 
Flyway, had lost 70 percent or more of their orig- 
inal wetland acreage (Dahl 1990). In 1978, the 
federal government stopped paying for the 
destruction of our wetlands (Williams 1996). 

Fortunately, the loss of wetlands slowed even 
more during the decade of 1982-1992 when the 
net wetland loss on nonfederal lands declined 
by 792,600 acres (320,761 ha) (S.J. Brady, Natural 
Resources Conservation Service, pers. comm.). 
Urban and industrial development accounted 
for 57 percent of the gross loss while the loss 
due to agriculture represented about 20 percent, 
a substantial reduction in agriculturally induced 
conversions from previous decades (87% and 
54%, respectively). 


WETLAND LOSSES IN 
ILLINOIS: PRESETTLEMENT 
THROUGH THE EARLY 
TWENTIETH CENTURY 

To understand the need for prudent manage- 
ment of the remaining wetland habitats in 
Illinois, both the historical and the current 
status of these areas must be understood. 

In the early 1800s, approximately 38.2 percent 
(13.8 million acres, 5.6 million ha) of Illinois was 
forested, 61.2 percent (21.6 million acres, 8.7 
million ha) was prairie, and less than 0.6 percent 
(0.2 million acres, 0.08 million ha) was water 
(Iverson 1991). Most of the prairie included wet 
prairies and marshes located mainly in the cen- 
tral and northern areas of the state. Turner 
(1934:774) noted that “the primitive, flat prairie 
land of Illinois was poorly drained to the extent 
that water stood in ponds and lakes for weeks 
and months in the spring and early summer.” 
Northeast Illinois had an abundance of diverse 
wetlands. Central Illinois was blessed with wet 
prairies and marshes. Wet depressions sup- 
ported many plant species, including prairie 


cordgrass, bluejoint reedgrass, reed, marsh 
blazing-star, and rattlesnake master (Vestal 1914; 
Sampson 1921). Extensive tracts of tupelo—bald- 
cypress swamps spread throughout the southern 
tio of Illinois. Approximately 31 percent of the 
forest area found in Illinois in 1820 exists today, 
and a remnant 11,600 acres (4,694 ha) remain in 
a relatively undisturbed condition (Iverson et al. 
1989: Iverson 1991). Only about 2,300 acres (931 
ha) of good quality prairie remain (White 1978). 
Currently, more than 100 of the 172 families of 
vascular plants growing without cultivation in 
Illinois have species adapted to aquatic or moist- 
soil habitats (Schwegman 1991a). 

The wetlands of Illinois continued in veritable 
pristine condition until the mid-1800s. By that 
time, settlers had claimed most of the preferred 
timbered lands and turned their attention to the 
grasslands. These original wetlands were essen- 
tially of three types: 1) seasonally flooded 
meadows; 2) permanent prairie marsh with open 
shallow water; and 3) overflow hardwood 
bottomland swamps with lakes, sloughs, and 
ponds (Sanderson et al. 1979). They occurred in 
various geographical regions in Illinois: the 
northeast glacial lake area in Cook, Will, Kane, 
Lake, and McHenry counties; the Winnebago 
Swamp and other marshes associated with the 
Green River in Lee, Bureau, Henry, and Whiteside 
counties; the east-central prairie meadows and 
marshes that extended from Kankakee County to 
southern Vermilion County; the wet meadows of 
the Grand Prairie Region in the central sector of 
the state; the overflow bottomlands of the 
Mississippi and Illinois river valleys; the south- 
ern bottomland swamps associated with the trib- 
utary streams of the Wabash and Mississippi 
rivers; and streams, such as the Embarras, Little 
Wabash, Skillet Fork, Saline, Kaskaskia, Little 
and Big Muddy, and the Cache that had poor 
drainage and flats of pin oaks subject to seasonal 
overflow (Sanderson et al. 1979). 

The glacial lake district in northeast Illinois 
contained approximately 400,000 acres (161,878 
ha) of wetlands, mostly meadows and shallow 
marshes with a fair amount of deep marshes and 
open water (Sanderson et al. 1979). The morainal 
areas of Lake and McHenry counties held depres- 
sions containing numerous lakes, marshes, and 
bogs (Vestal 1931). In Lake County, savannah 
occupied 51 percent of the original habitat; 
prairie, wet prairie, and marsh covered 33 percent; 
and forests occurred on 16 percent of the area 
(Moran 1976). Drainage in Lake County was poor, 


and many streams ended in depressions or 
marshes (Moran 1976). In Cook County, the 
Calumet River was flanked by extensive marshes 
as it flowed between Lake Calumet and Lake 
Michigan. The big inland lakes of Wolf and George 
were also surrounded by extensive marshes. 

The Kankakee River flows for about 58 miles 
(93 km) in Illinois, from the Indiana border to its 
merger with the Des Plaines River and the forma- 
tion of the Illinois River. The Kankakee and its 
associated marshes extended from near South 
Bend, Indiana, to Momence, about 12 miles (19 
km) inside Illinois. From the headwaters of the 
Kankakee to where it enters Illinois, the river 
once meandered for 240 miles (386 km) and 
reportedly made 2,000 turns (Barnes 1949). The 
marsh accompanying the river was about 80 
miles (129 km) long and 5 to 10 miles (8 to 16 
km) wide (Cottam and Bourn 1943). Early 
explorers found it difficult to distinguish the 
main course of the river from the many tribu- 
taries that fed the great marsh (Barnes 1949). The 
Grand Marsh of the Kankakee contained approx- 
imately 500,000 acres (202,347 ha) (Barnes 1949). 
It hosted rich beds of sedges, grasses, annual 
wild rice, water lily, cattails, and bulrushes, a 
maze of multiple marshes interspersed with sin- 
uous sandy ridges that supported oak barrens 
(Meyer 1936). Swamp associated with the marsh 
Supported oak, ash, elm, maple, birch, and an 
occasional cluster of larch tamarack (Meyer 
1936). From 1906 to 1917, the Kankakee River in 
Indiana was straightened and the marsh drained 
(Rice 1990). Illinois retained the river and some 
of its attendant wetlands, including the 
Momence wetlands. The drainage of the 
Kankakee Marsh in Illinois and Indiana has been 
considered a foremost example of unwise 
drainage in North America (Cottam and Bourn 
1943). 

In the east-central region of Illinois, presettle- 
ment wetlands covered approximately 900,000 
acres (364,225 ha) (Sanderson et al. 1979). The 
wetlands most important to waterfowl were a 
part of, or on the periphery of, the great 
Kankakee Marsh and extended from the 
Kankakee River drainage south to the Vermilion 
River drainage. 

The Green River watershed included the 
Winnebago Marsh and other marshes and cov- 
ered approximately 350,000 acres (141,643 ha) in 
northwestern Illinois (Sanderson et al. 1979). 
The extremely broad valley of the Green River 
was occupied by marshy flats (Vestal 1931). The 
\llinois General Assembly granted a charter in 
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1855 to the Winnebago Swamp Drainage 
Company to drain, reclaim and “render health- 
ful” the Winnebago Marsh (Illinois Tax 
Commission 1941:48). St. Peter's Marsh spread 
for miles southeast of the Rock River in Henry 
County; Big Slough Marsh stretched 2 miles (3.2 
km) in width and 20 miles (32 km) in length from 
the Green River to the Rock River in Henry and 
Whiteside counties (Lockart 1980). These 
wildlife paradises are now entirely drained. 
Nearby, the highly acclaimed Meredosia Slough, 
or marsh, up to a mile (1.6 km) in width and 14 
miles (23 km) long, wended its way from the 
Mississippi River south and southeast until it 
joined the Rock River (Kiner 1916). Commenting 
on the Meredosia, Leffingwell (1890:127) wrote, 
“There is no place in the West where more ducks 
have been shot.” It also is gone. 

The Mississippi River valley was the most 
extensive wetland habitat used by waterfowl. In 
presettlement Illinois, about 600,000 acres 
(242,817 ha) of wetlands were available to water- 
fowl (Sanderson et al. 1979). Telford (1926) 
listed the common tree species in the 
Mississippi bottoms in northern Illinois: silver 
maple, elm, willow, black birch, pin oak, and ash. 
Sand prairie was common along the Mississippi 
River from southern Jo Daviess County to 
northern Hancock County (Vestal 1931). Perkins 
(1875) noted that the lowlands of the 
Mississippi River from Rock Island to south of 
Quincy varied from a few feet to almost 10 miles 
(16 km) in width and were generally low, moist, 
and swampy. Where flooding in spring occurred 
on a regular basis, the trees in the Mississippi 
River bottoms were large, and because under- 
growth was absent, “a carriage may be driven 
through these forests for miles with very little 
inconvenience from bushes” during midsummer 
when the ground had dried (Perkins 1875:386). 
The large, stately trees were “grandly rugged 
columns of oak, maple, cottonwood, sycamore 
and many others, reaching far up to the leafy 
arches” (Perkins 1875:387). Grasslands were 
likely an important component of the flood- 
plains of the upper Mississippi and Illinois rivers 
(Turner 1934). Its distribution in the floodplain 
and its separation from the bottomland forest 
was a result of topography, the effect of grass- 
lands on soil moisture, and other factors (Turner 
1934). Low prairie, just past the areas of 
bulrushes and sedges, was dominated by 
prairiecord grass (Turner 1934). The bottom- 
lands of the Illinois and Mississippi rivers were 
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described by Turner (1934:770): “The customary 
floodplain forest is commonly confined to a belt 
or zone from a few hundred yards to a half mile 
in width paralleling the river channel or 
Surrounding ponds and lakes. The landward site 
of this forest type merges into a grass associa- 
tion... .” Nelson et al. (1996) estimated that the 
presettlement landscape in the floodplain of 
Pools 25 and 26 of the Mississippi River above 
St. Louis, Missouri, was about 47 percent prairie 
and 35 percent forest. 

The Lima Lake area, about 18 miles (29 km) 
north of Quincy in Hancock and Adams 
counties, contained 13,320 acres (5,391 ha) with 
the lake proper occupying about 5,000 acres 
(2,023 ha) (Smith 1921) (Photo 3-10). The shal- 
low lake had marshy extremities filled with 
plants, including arum, pickerelweed, reeds, 
grasses, and vast expanses of water lilies. The 
area was a waterfowl paradise and even hosted 
nesting swans and migrant pelicans (Smith 
1921). The forests around the marsh included 
yellow birch, American sycamore, black walnut, 
pecan hickory, and silver and red maple (Smith 
1921). This rich wetland area noted for its water- 
fowl hunting is now farmland. 

The Illinois River valley contained about 
54,000 acres (21,854 ha) of bottomland lakes and 
sloughs at the turn of the century (Sanderson et 
al. 1979). Annual wild rice grew in Senachwine 
Lake, Rice Pond, and Rice Lake. Pin oaks and 
pecan hickories, favorite foods of Wood Ducks 
and Mallards, graced the valley south of Peoria 
(Uhler 1933a). The floodplain ranged from 1.5 to 
3 miles (2.4 to 4.8 km) wide above Peoria, 3 to 5 
miles (4.8 to 8.0 km) wide near Havana, and 6 to 
7 miles (9.7 to 11.3 km) wide near Beardstown 








PHOTO PROVIDED BY WESTERN ILLINOIS UNIVERSITY LIBRARY. 


Photo 3-10. Lima Lake occupied approximately 
5,000 acres (2,023 ha) in Hancock and Adams 
counties. Shown here in April 1927, it was drained 
in 1930. 


(Mulvihill and Cornish 1929). Below Beardstown, 
filling of the bottomlands with sediment had 
progressed further; therefore, the lakes in the 
floodplain were smaller and large areas of prairie 
occupied the valley beyond the forested areas. 
The presettlement vegetation of Mason County 
consisted of 67.7 percent prairie, 14.4 percent 
savannah, 13.3 percent forest, and 4.6 percent 
lakes and swamps that were associated with level 
and poorly drained soils (Rodgers and Anderson 
1979). Kofoid (1903) observed that the floodplain 
in the Illinois Valley near Havana had abundant 
lakes, sloughs, and marshes and that the lakes 
were choked with such aquatic plants as 
American lotus, white water lily, river bulrush, 
cattail, and marsh knotweed (Photo 3-11). 

The Grand Prairie Region of central Illinois 
was a vast area with a variety of marshes; how- 
ever, most wetlands were probably wet meadows 
(Sanderson et al. 1979). The largest and deepest 
marshes apparently occurred in southern Logan 
County and eastern Mason County (Sanderson 
et al. 1979). Bogardus (1874:18) described the 
Sangamon River area near Petersburg in Menard 
County as “broken, swampy country” that was 
wild and very sparsely settled. Forests were gen- 
erally associated with stream valleys and glacial 
moraines, although prairie also occurred in the 
floodplains (Thomas and Anderson 1990). The 
bottomland forest of the Mackinaw River valley 
contained walnut, buckeye, eastern cottonwood, 
silver maple, bur oak, and elm (Thomas and 
Anderson 1990). 

The bottomland forests were important in 
southern Illinois. The poorly drained alluvial 
plains of extreme southern Illinois represent a 
northern extension of the Gulf Coast Plain 
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Photo 3-11. Flag Lake, a companion lake to 
Thompson Lake in Fulton County, was filled with 
emergent, floating-leaved, and submergent vegeta- 
tion in 1895. 


(Leitner and Jackson 1981). The presettlement 
bottomlands of the Cache, Saline, Ohio, and 
lower Wabash rivers were dominated by elms, 
ashes, American sweetgum, oaks, hickories, and 
red and silver maples (Leitner and Jackson 
1981). North American tuliptree, baldcypress, 
sugar maple, black maple, eastern cottonwood, 
and American sycamore were common. Telford 
(1926) reported that the hardwood forest in the 
Ohio—Wabash region was the best in the country 
in terms of diversity of species and phenomenal 
heights. The floodplain forest in the Mississippi 
River bottoms was dominated by elms, ashes, 
hackberry, eastern cottonwood, and American 
sycamore; boxelder, maple, and American 
sweetgum were common, and pecan hickory 
were consistently present in low densities 
(Leitner and Jackson 1981). These authors found 
only two small areas of presettlement wet prairie 
in this part of the Mississippi floodplain. 

Telford (1926) found that bottomlands in 
southern Illinois had larger trees and greater 
species diversity than those in northern Illinois, 
although some species were common to both 
areas. He also reported that the Cache River 
bottoms had a higher number of tree species 
than any other river basin in the state. The 
swamps of baldcypress and tupelo in the lower 
Cache River basin covered thousands of acres, 
and small prairies also existed in the lowlands 
(Schwegman 1991b). 

An estimate of the quantity and distribution 
of presettlement wetlands in Illinois was derived 
from soil survey data. Soils that develop under 
hydric conditions, regardless of their present 
state, retain properties of wetland soils. Soil 
genesis, therefore, is emphasized in soil classifi- 
cation and surveys. Hydric soils are generally 
considered to be soils that are saturated, 
flooded, or ponded for sufficient time during the 
growing season to develop anaerobic conditions 
in the upper layers (U.S. Department of 
Agriculture 1985; Pierce 1989; Wilen 1990). A 
national list of hydric soils was developed by the 
National Wetland Inventory and the Soil 
Conservation Service (U.S. Department of 
Agriculture 1987). The substrates of deepwater 
habitats are considered nonsoil because the 
water is too deep for the growth of emergent 
vegetation (U.S. Department of Agriculture 
1975). Wetlands, therefore, are typically 
regarded as having soil, whereas deepwater 
habitats are not (Cowardin et al. 1979). 
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Investigations of the degree of correspondence 
between vegetation and soils in wetlands and 
nearby uplands revealed that the relationship 
between hydrophytic vegetation and the hydric 
nature of soils held for diverse geographical 
sites and for a variety of wetland communities 
(Scott et al. 1989; Segelquist et al. 1990). Hydric 
soils, therefore, can be used to estimate original 
wetland acreage (Dahl 1990). Combining soil 
data with other data provides a reasonable esti- 
mate of the extent and distribution of presettle- 
ment wetlands in Illinois. 

We generated an estimate of the extent of pre- 
settlement wetlands in Illinois; it was made 
based on the acreage of various soil types 
formed under wetland conditions and as deter- 
mined by a randomized 2 percent sampling of 
Illinois soils by Runge et al. (1969). We found a 
conservative estimate of presettlement wetlands 
in Illinois of 8,261,600 acres (3,343,424 ha) or 
23.1 percent of the surface area of the state. The 
estimated amount of presettlement wetland 
soils is presented for each county in Table 3-1. 
The most recent inventory of wetlands in Illinois 
(Suloway and Hubbell 1994) revealed that 
approximately 917,765 acres (371,414 ha) of 
natural wetlands remain, a decline from approx- 
imately 23.1 percent of the surface area during 
presettlement to about 2.6 percent in the 1980s. 
All existing wetlands, including those modified 
and created, occupied about 1,254,000 acres 
(507,487 ha), or 3.5 percent of the state (Suloway 
and Hubbell 1994). 

Preliminary results from a recent hydric soil 
survey indicated even greater presettlement wet- 
land acreage than our earlier estimate of 8.26 
million acres (3.34 million ha). The more recent 
survey identified about 8.9 million acres (3.6 mil- 
lion ha) of hydric soil in Illinois (J. Doll, Natural 
Resources Conservation Service, pers. comm.). 
Based upon this preliminary analysis, presettle- 
ment wetlands covered about 25 percent of 
Illinois; their loss, therefore, may have been 
greater than we originally documented. The rate 
of wetland loss in Illinois, however, is declining. 
From 1982 to 1992, wetland acreage decreased 
by only 33,400 acres (13,517 ha) (McLeese 1995). 

The distribution of presettlement wetlands in 
Illinois (Fig. 3-3) is based predominantly on 
maps of soil associations, mainly Histosols and 
floodplain soils. Maps of soil associations 
coupled with data on the amount of soil types 
formed under wetland conditions, maps of organ- 
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ized drainage and levee districts, and historical 
wetland information yielded an estimate of the 
approximate distribution of presettlement 
wetlands in Illinois. The types of presettlement 
wetlands (i.e., wet prairie, bottomland hard- 
wood, deep marsh, etc.) were determined from 
historical accounts, forest maps, and character- 
istics of soils in the region. The types of pre- 
settlement wetlands are generalized designa- 
tions that indicate the dominant (but not neces- 
sarily the only) wetland type in an area. 

The riverine and upland marshes and east- 
central prairie wetlands are virtually nonexistent 
today. The great Kankakee Marsh in the Kankakee 
River drainage in Indiana is intensively farmed. 
The deep marshes that occurred in southern 
Logan and eastern Mason counties are gone. The 
Winnebago and other marshes associated with 
the Green River in Lee, Bureau, Henry, and 
Whiteside counties have been entirely drained. 


Figure 3-3. An approximation of the types and 
distribution of presettlement wetlands in Illinois. It 
is based principally on maps of soil associations 
with supportive data from maps of drainage and 
levee districts, forest maps, and historical wetland 
information. 
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Much of the floodplains of the major rivers have 
been leveed and drained. The distribution of the 
remaining natural wetlands in Illinois is only a 
glimmer of the original marshes, shallow lakes, 
swamps, and wet meadows (Fig. 3—4). 


CURRENT WATERFOWL 
HABITAT IN ILLINOIS 

Illinois wetlands were inventoried in 1955 
(Splettstaszer and Manke 1955) and the findings 
included in Wetlands of the United States (Shaw and 
Fredine 1956). The inventory documented wet- 
lands in the 55 counties that contained over 90 
percent of the wetland habitat in Illinois, and 
many of these wet areas were of known impor- 
tance to waterfowl. The inventory identified 
about 427,200 acres (172,885 ha) of true wet- 
lands represented by 264,500 acres (107,042 ha) 
of open fresh water, 97,400 acres (39,417 ha) of 
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Figure 3-4. The distribution of the estimated 
917,765 acres (371,414 ha) of natural wetlands 
remaining in Illinois, 1980-1987. The wetlands are 
presented by 7.5-minute quadrangle maps. (Figure 
provided by Liane B. Suloway based upon Suloway 
and Hubbell 1994.) 
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seasonally flooded wetlands, 22,000 acres (8,903 
ha) of shallow marshes, 15,000 acres (6,070 ha) 
of deep marshes, 13,900 acres (5,625 ha) of fresh 
meadows, 13,600 acres (5,504 ha) of shrub 
swamps, and 900 acres (364 ha) of wooded 
swamps. About 271,800 acres (109,996 ha) of the 
427,200 acres (172,885 ha) of true wetlands were 
of high or moderate value to waterfowl. In addi- 
tion to these true wetlands, about 248,000 acres 
(100,364 ha) of seasonally flooded agricultural 
lands and 68,000 acres (27,519 ha) of streams 
and impoundments were identified. Another 
28,000 acres (11,331 ha) of less important wet- 
lands were estimated to be in the 47 counties 
not inventoried. An inventory (U.S. Department 
of the Interior 1957) from 1952 to 1955 of open, 
nonreclaimable bodies of permanent water that 
were 40 acres (16 ha) or larger and of significant 
value to waterfowl provided supplemental infor- 
mation to the 1955 inventory. This supplement 
listed by county an additional 297,600 acres 
(120,437 ha) of permanent water of which 45,500 
acres (18,414 ha) were significant to waterfowl. 
Although not all inclusive, the total wetlands 
inventoried and estimated in Illinois from 1952 


to 1955 accounted for approximately 1,068,800 
acres (432,537 ha), or around 3.0 percent of the 
surface area of the state; about 317,300 acres 
(128,410 ha) were important to waterfowl. 

In the 1980s, Suloway and Hubbell (1994) 
estimated that 1,755,325 acres (710,370 ha) of 
wetlands and deepwater habitat were found in 
Illinois: 71 percent wetlands (1,253,891 acres, 
507,443 ha) (Fig. 3-5) and 29 percent deepwater 
habitat (501,434 acres, 202,928 ha) (Table 3-2, 
Fig. 3-6). They also estimated that wetlands and 
deepwater habitat represented 4.9 percent of 
Illinois, with 3.0 percent (1,068,612 acres, 
432,461 ha) classified as natural habitat and 1.9 
percent (686,714 acres, 277,909 ha) determined 
to be modified/artificial habitat. Only 60.9 per- 
cent (1,068,612 acres, 432,461. haloes 
1,755,325 acres (710,370 ha) of wetlands and 
deepwater habitat in Illinois during the 1980s 
was Classified as natural. 

Noting that an important function of wetlands 
is to filter and thereby purify water and that 
extensive wetlands have been drained for agricul- 
tural production, Freyfogle (1991:14) commented, 
“We are cutting out our kidneys to enlarge our 


Table 3-2. Total amount of wetland and deepwater habitats in Illinois and the amount designated as natural 
or modified/artificial. The percentage represented by the wetlands and deepwater habitats of the total area of 
Illinois is given in parentheses. Table from Suloway and Hubbell 1994-10. 


Habitat Type Acres Hectares 
Shallow water wetlands 1,253,891 507,443 (3.5) 
Palustrine 1,168,964 ALT/S) (0) 5: 
Scrub-shrub 50,366 20,383 
Forested fa 3.0s2 313,805 
Swamp 14,939 6,046 
Bottomland forest 758,693 307,039 
Emergent 201,621 81,595 
Shallow marsh/wet 162,913 65,930 
meadow 
Deep marsh 38,708 15,665 
Open water 143,345 58,011 
Lacustrine 55,568 22,488 
Littoral lake 51,868 20,991 
Littoral shore 2,929 1,185 
Littoral emergent ie 312 
Riverine 29,358 11,881 
Perennial 3,967 1,605 
Intermittent 25,392 ORG 
Deepwater habitat 501,434 202,928 (1.4) 
Lacustrine 334,278 135,280 
Riverine IS26056 67,647 
Total habitat 155 S25 710,370 (4.9) 


Natural? Modified/artificial? 
Acres Hectares Acres Hectares 
917,765 371541 42.6) 336,126 136,028 (0.9) 
888,155 359,431 280,809 113,642 

38,401 15,541 11,964 4,842 
661,174 267 573 112,458 45.5171 
10,553 4,271 4 386 Ue eriss 
650,621 263,303 108,072 43,736 
T2eb/e 69,679 29,443 11,915 
146,873 59, 439 16,040 6,491 
25,305 10,241 13,403 5,424 
16,402 6,638 126,944 51,374 
10,307 Ae e| 45,261 To349 
9,354 3,786 42,514 17,205 
422 171 2,507 OlS 
531 eR) 240 97 
19,302 7,811 10 0576 4,070 
3,802 1,539 164 66 
15,500 6,273 9,892 4,003 
150,847 61,047 (0.4) 350,587 141,881 (1.0) 
eae) 6,927 317,10 ieee oe 
133,729 54,119 S527 13,528 
1,068,612 432,461 (3.0) 686,714 277,909 (1.9) 





* Natural signifies habitat not diked, impounded, dug, or channelized. 


° Modified/artificial signifies habitat diked, impounded, dug, or channelized. 








Figure 3-5. The distribution of wetlands in Illinois, 
1980-1987, based on Illinois Wetlands Inventory data. 
(Figure provided by Liane B. Suloway.) 


stomachs.” Additionally, many of the remaining 
natural wetlands have been severely reduced in 
quality as a result of sedimentation and other 
negative impacts of society. 

The borders of Illinois include 570 miles (917 
km) of the Mississippi River, 130 miles (209 km) 
of the Ohio River, 180 miles (290 km) of the 
Wabash River, and 63 miles (101 km) of Lake 
Michigan shoreline. The surface water area of 
Illinois in 1993 was estimated to be approxi- 
mately 1,612,800 acres (652,690 ha) (Illinois 
Department of Conservation 1994a). This total 
includes the approximate 7 percent (976,640 
acres, 395,241 ha) of Lake Michigan that falls 
within the jurisdiction of Illinois; 54,600 acres 
(22,096 ha) of Carlyle, Rend, and Shelbyville 
reservoirs; 256,600 acres (103,845 ha) of 
impoundments (lakes and ponds); and 325,000 
acres (131,526 ha) of flowing streams (canals, 
creeks, and rivers). 

The ownership of the more than 88,400 
impoundments was 43 percent private, 31 per- 
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Figure 3-6. The distribution of the estimated 
1,755,325 acres (710,370 ha) of natural and artificial 
wetlands and deepwater habitats in Illinois, 
1980-1987. The wetlands and deepwater habitats 
are presented by 7.5-minute quadrangle maps. (Fig- 
ure provided by Liane B. Suloway based upon Suloway 
and Hubbell 1994.) 


cent public (owned or leased by a governmental 
agency other than the Illinois Department of 
Conservation), 16 percent owned or leased by 
IDOC, and 10 percent owned or leased by organ- 
izations or commercial interests (Illinois 
Department of Conservation 1994a). Nearly all 
of the impoundments (95.2% representing 
176,234 acres, 71,321 ha) were artificial; only 4.8 
percent (80,385 acres, 32,531 ha) were classified 
as natural. Ponds (bodies of water less than 6.0 
acres, 2.4 ha) represented 96.5 percent of the 
total number of artificial and natural impound- 
ments and encompassed about 61,459 acres 
(24 868 ha). Lakes (bodies of water greater than 
6.0 acres, 2.4 ha) accounted for only 3.5 percent 
of all impoundments but covered about 195,200 
acres (78,996 ha). The 325,000 acres (131,526 ha) 
of streams flow for nearly 26,450 miles (42,558 
km); however, 75 percent are from 5 to 30 feet 
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(1.5 to 9.1 m) in width; only 6 percent are wider 
than 300 feet (91 m) (Illinois Department of 
Conservation 1994a). By 1976, nearly one-third 
of the interior streams in Illinois had been chan- 
nelized (Lockart 1980). 

Accurate information on wetlands important 
to waterfowl in Illinois is necessary to provide a 
habitat database for management. In addition, 
policymakers and planners need information in 
a format that can be readily used to make sound 
decisions for acquiring and protecting important 
wetland habitats. 

We classified and quantified habitat, 
including wetlands and deepwater habitats, 
important to waterfowl in selected areas of 
Illinois (Fig. 3-7) following the procedures of 
Cowardin et al. (1979), the same guidelines used 
by the National Wetlands Inventory. We grouped 
tabular data for waterfowl habitat into cate- 
gories convenient for use in management. 
Fronds, such as duckweed, were considered 
floating-leaved vegetation in the tables. The 
habitat data classified according to Cowardin’s 
procedures are available from the author. 


Mississippi River Valley 

The Mississippi River historically consisted of 
a series of relatively deep pools separated by 
rapids and shallow bars. Navigation was difficult 
at low water levels because the channel con- 
tained rocks and snags. Consequently, the 
Mississippi River Improvement Committee was 
organized about 1845 to keep the river open for 
commerce (Carlander 1954). The U.S. Army Corps 
of Engineers has been responsible for navigation 
improvements on the river since 1820. Its efforts 
to maintain a navigation channel included 
removing snags and wrecks, dredging, and con- 
structing wing dams and revetments, and in the 
1930s constructing permanent cross-stream 
dams (Carlander 1954). Work began on a 4.5 foot 
(1.4 m) channel north of the Missouri River in 
1878. The channel was subsequently deepened 
to 6 feet (1.8 m), then to 8 feet (2.4 m), and then 
to its current depth of 9 feet (2.7 m). The dam at 
Keokuk, built by the Union Electric Company in 
1913, is the highest on the Mississippi River. 

The upper Mississippi Valley originally con- 
sisted of islands with forests, lakes, ponds, 
grasslands, and farm fields separated from other 
islands by sloughs. Now the river consists of a 
series of navigation pools from St. Louis north- 
ward; no pools are found below St. Louis. Before 
the completion of the dams, bottomland forest 


was cleared to a contour 3 feet (0.9 m) above the 
predicted level of normal pool (Green 1963). 
With the completion of the dams, the free- 
flowing river became a series of impoundments. 
Three distinct zones emerged (Green 1963). 
Water levels were unaltered in the upper end of 
the navigation pools, and these areas remained 
in the natural condition of deep sloughs and 
forested islands (Photo 3-12). In the middle 
stretch of pools, the shallow flooding of forested 
areas, grasslands, and farm fields encouraged 
the development of marshes. At the lower end, 
immediately above the dams, were flat pools of 
open water usually too deep for marshes but 
often supportive of aquatic plants (Photo 3-13). 
The dams, therefore, increased the area of per- 
manent water and helped to stabilize the river 
between the spring floods and the typical low 
flows of summer. 

The stabilized waters, however, soon exhib- 
ited deterioration. The circulation of water in 
many backwater marshes was limited or non- 
existent and resulted in a reduction in diversity 
and abundance of aquatic vegetation (C.E. 
Korschgen, unpubl. infor.). Because the dams 
acted as catch basins and the river flowed more 
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Figure 3-7. The river floodplains and northeast 
Illinois where waterfowl habitat was classified and 
quantified, 1975-1985. Pools are labeled near their 
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PHOTO PROVIDED BY THE ILLINOIS NATURAL HISTORY SURVEY. 


Photo 3-12. The upper reaches of pools on the 
Mississippi River, as portrayed in this northward view 
of Pool 19 near Burlington, lowa, in 1987, retained 
their natural condition of sloughs and forested areas 
after completion of the navigation dams. 


slowly, sedimentation greatly increased. The 
backwaters and side channels of the Mississippi 
River have been receiving up to 2 inches (5 cm) 
of sediment per year (Madson 1985; Peck and 
Smart 1986). If the rate of sedimentation is not 
reduced, the upper Mississippi River may even- 
tually succumb to the same fate as the changing 
Illinois River (McHenry et al. 1984). 

Below Savanna, the broadening of the flood- 
plain of the Mississippi River encouraged the 
establishment of drainage and levee districts 
and the extensive loss of wetlands. From 1925 to 
1937, there were 36 active districts encom- 
passing almost 414,000 acres (167,544 ha) on 
the Illinois side of the river; there were also 15 
drainage and levee districts in lowa and 
Missouri across the river from Illinois (Illinois 
Tax Commission 1941). Some waterfowl habitat 
has been reclaimed through the restoration of 
drainage and levee districts, such as Spring Lake 





PHOTO BY MICHELLE M. GEORGI. 


Photo 3-13. The lower end of the pools created by 
the construction of navigation dams are flat pools 
of open water. Shown here is Pool 19 above 
Hamilton, Illinois. 
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National Wildlife Refuge (NWR) near Savanna, 
Illinois; Louisa NWR near Wapello, lowa: 
Keithsburg NWR near Keithsburg, Illinois; Ted 
Shanks Wildlife Management Area (WMA) north 
of Louisiana, Missouri; and Clarence Cannon 
NWR near Clarksville, Missouri (Bellrose 1991). 
On the Missouri side, from the mouth of the 
Missouri River southward to Cape Girardeau, the 
Mississippi River hugs the Ozark Plateau, leaving 
a limited area for wetlands. On the Illinois side, 
the floodplain stretches eastward for several 
miles and originally contained numerous lakes, 
sloughs, marshes, and ponds. Consequently, 
drainage and levee districts are common from 
East St. Louis to Cairo, Illinois, with only rem- 
nant wetlands remaining, such as the one near 
the confluence of the Big Muddy River and others 
at Union County WMA and Horseshoe Lake WMA 
(Bellrose 1991). 

We inventoried waterfowl habitat in the 
Mississippi River valley from Pool 12 near the 
Wisconsin border to the confluence with the 
Ohio River at Cairo, Illinois (Fig. 3-7). The inven- 
tory included the natural river floodplain from 
bluff to bluff and both leveed and unleveed areas. 
State boundaries were ignored, and the acreage 
for both Missouri and lowa is therefore included. 
Habitat interpretations were made using 1975 
color infrared stereo-transparencies at a scale of 
1:24,000, supplied by the U.S. Fish and Wildlife 
Service (USFWS). Original interpretations of the 
photographs were published by Hagen et al. 
(1977) in a report entitled “Upper Mississippi 
River Habitat Inventory.” That data could not be 
applied directly to our project’s inventory 
because it was not based on the classification 
system used by the National Wetlands Inventory 
(Cowardin et al. 1979) and because the study area 
included only the unprotected floodplain. For the 
present project the data were converted from the 
interpretations of Hagen et al. (1977) to the stan- 
dards of the National Wetlands Inventory; the 
study area was expanded to include the entire 
floodplain from bluff to bluff and was recorded 
on U.S. Geological Survey (USGS) 7.5-minute 
quadrangle maps. 

Our inventory revealed that 477,721 acres 
(193,331 ha) of waterfowl habitat are currently in 
the floodplain of the Mississippi River valley 
bordering Illinois for 583 miles (938 km) from 
Pool 12 near the Wisconsin border to Cairo, 
Illinois (Table 3-3, Fig. 3-7). Unfortunately, 
approximately 400,000 acres (161,878 ha) of this 
floodplain in Illinois were incorporated into 
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levee districts by 1937, and drainage conse- 
quently reduced the amount and quality of habi- 
tat that remains. The majority of habitat 
occurring in the Mississippi River floodplain was 
open water (232,926 acres, 94,264 ha, or 48.8% of 
all habitat), mainly the river itself (24.9%) and 
lakes (22.4%) (Table 3-3). The next most impor- 
tant category was bottomland forest, 35.8 per- 
cent (171,027 acres, 69,214 ha) (Table 3-3, Photo 
3-14). Baldcypress swamps were recorded 
separately from other forested areas and 
occupied 1,408 acres (570 ha) (0.3%). 


Table 3-3. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain bordering Illinois 
including Pools 12-22 and 24-26 and river mile 
Otos03. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 106,859" 43;245° 22.4 
Ponds and sloughs 
(<20 acres, 8.1 ha) 6,947 Peet iS 
River 119,120 48,207 24.9 
Total 232,926 94264 488 
Submergent and floating- 
leaved vegetation 4,201 1,700 0.9 
Emergent vegetation 15,860 6,418 a 
Moist-soil plants 18,214 epey 3.8 
Sand bars/mud flats 70.0 3,039 1.6 
Scrub-shrub 17,241 6,978 3:6 
Bottomland forest 171027 969.2145 358 
Flooded dead forest 176 71 0.0 
Baldcypress swamp 1,408 570 03 
Agricultural land with 
water control 8,678 B Sz 1.8 
Drainage ditches 480 194 0.1 
Total ALT 721 193733: iat 00.0 


* Habitats occurred in the floodplain from bluff to bluff and, there- 
fore, included areas in Missouri and lowa. 





PHOTO BY MICHELLE M. GEORGI. 


Photo 3-14. Bottomland forest, as shown here in 
Pool 16, accounted for approximately 36 percent of 
the waterfowl habitat in the Mississippi River flood- 
plain from the Wisconsin border to Cairo, Illinois, 
in 1975. 








PHOTO BY G. ALAN PERKINS. 


Photo 3-15. The Scatters, located in the Mississippi 
River floodplain in Union County, hosts a variety of 
waterfowl habitat, including submergent and emer- 
gent vegetation, scrub-shrub habitat, and bottom- 
land forest. 


Plants available for the benefit of waterfowl 
totaled 38,275 acres (15,490 ha) (8.0%) of the 
habitat and consisted of moist-soil plants (3.8%), 
emergent vegetation (3.3%), and submergent 
and floating-leaved vegetation (0.9%) (Table 3-3, 
Photo 3-15). The most common floating-leaved 
aquatics were duckweed, water lily, creeping 
water primrose, and pondweeds; submergent 
aquatics could not be identified from aerial 
photos. Emergent vegetation was dominated 
by American lotus, arrowhead, marsh knotweed, 
bulrushes, cattails, and bur reed. Moist-soil 
plants and sand bars/mud flats represented 3.8 
percent and 1.6 percent of habitat, respectively; 
however, considerable annual fluctuations of 
these types occur depending on prevailing water 
levels. 

Scrub-shrub habitat accounted for 3.6 percent 
of the total. Typical dominants were willow, east- 
ern cottonwood, and common buttonbush. Agri- 
cultural lands managed for waterfowl occupied 
8,678 acres (3,512 ha) (1.8%), and most of this 
occurred in Pool 26. 

The waterfowl habitat inventory of the 
Mississippi River floodplain is summarized by 
pool from the Wisconsin border to St. Louis 
(Pools 12-22, 24-26; there is no Pool 23) and by 
25-mile (40-km) increments for the 203 miles 
(327 km) of river from St. Louis to the Ohio River 
near Cairo (Fig. 3-7). Dam number 27 occurs at 
approximately river mile 190, and Pool 27, 
bordered by Wood River and Alton, extends from 
the dam to river mile 203 where Lock and Dam 
26 is located. Inventory results for Pool 27 are 
included in the data for miles 175 to 203 rather 
than given separately as is the case with the 
other pools. 


Waterfowl habitat in the Mississippi River 
floodplain for 380 miles (611 km) for Pools 12—26 
is presented in Table 3-4 and a total of 342,479 
acres (138,599 ha) of habitat was found. Open 
water, mostly lakes, occupied nearly half of the 
total habitat. Bottomland forest accounted for 
much of the rest (36%). Taken together, aquatic 
vegetation and moist-soil plants, important 
food and cover resources for waterfowl, repre- 
sented 8.8 percent (30,309 acres, 12,266 ha) of 
the habitat. Emergent vegetation was the most 
abundant type of aquatic plants, 4.4 percent of 
the total. Submergent and _ floating-leaved 


Table 3-4. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain bordering Illinois 
including Pools 12—22 and 24-26. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 105,188 42,569 30.7 
Ponds and sloughs 
(<20 acres, 8.1 ha) 4,837 1,958 1.4 
River 59,693 24,158 17.4 
Total 169,718 68,684 49.6 
Submergent and floating- 
leaved vegetation A155 1,681 he? 


1k | aya op 4.4 
11,003 4,453 See 


Emergent vegetation 
Moist-soil plants 


Sand bars/mud flats 2,168 877 0.6 
Scrub-shrub 8,041 3,254 23 
Bottomland forest 123;212 49,863 36.0 
Flooded dead forest 30 12 0.0 
Agricultural land with 

water control 8,668 3,508 PES 
Drainage ditches 333 135 0.1 
Total 342,479 138599 99.8 


Table 3-5. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 12. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) By o4 PeSwAee Shits 
Ponds and sloughs 
(<20 acres, 8.1 ha) 96 39 0.5 
River 4,349 1,760" 2431 
Total 10,179 4119 56.4 
Submergent and floating- 
leaved vegetation 596 241 She 
Emergent vegetation 1,875 759 —-:10.4 
Moist-soil plants 179 Via 10 
Sand bars/mud flats 42 sR 0.2 
Scrub-shrub 298 121 ied 
Bottomland forest 4,887 O7TG wee 7 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 


Total 18,056 Pe0Lt “100 
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aquatic plants were often common in the 
stretches of the river with navigation pools. 

The floodplain in Pools 12 (Table 3-5) and 13 
(Table 3-6) supported the highest percentages 
of submergent and floating-leaved as well as 
emergent vegetation of all the pools inventoried 
(Tables 3-5 through 3-18). A total of 596 acres 
(241 ha) (3.3% of all habitat) of submergent and 
floating-leaved vegetation occurred in Pool 12; 
1,639 acres (663 ha) (3.8%) of these aquatics 
occurred in Pool 13. Emergent vegetation was 
more prevalent, 1,875 acres (759 ha) (10.4%) in 
Pool 12 and 4,908 acres (1,986 ha) (11.2%) in 
Pool 13. Both pools contained a large amount of 
open water (56.4% and 53.7%, respectively) 


Table 3-6. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 13. 


Percent 
Type Acres Hectares of Total 


Open water 
Lakes (220 acres, 8.1 ha) 
Ponds and sloughs 


19,432 7,864 44.5 


(<20 acres, 8.1 ha) 287 116 Ds. 
River 3,728 1,509 8.5 
Total 23,447 9489 53.7 

Submergent and floating- 

leaved vegetation 1,639 663 3.8 
Emergent vegetation 4,908 PS9C6 aaa 2 
Moist-soil plants 969 392 gad 
Sand bars/mud flats 430 174 1.0 
Scrub-shrub 1.025 415 23 
Bottomland forest 11,220 ASAT. 250A 
Flooded dead forest 0 0 0.0 
Agricultural land with 

water control 0 0 0.0 
Drainage ditches 0 0 0.0 
Total 43,638 17,660 99.9 


Table 3-7. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 14. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 6,314 25550045 187 
Ponds and sloughs 
(<20 acres, 8.1 ha) 200 81 1.0 
River S35 1350 Foy 
Total 9,849 3,986 49.4 
Submergent and floating- 
leaved vegetation 63 26 0.3 
Emergent vegetation Wide 233 2.9 
Moist-soil plants 745 302 Bu 
Sand bars/mud flats 81 33 0.4 
Scrub-shrub 405 164 2.0 
Bottomland forest 8,230 g35 141s 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 
Total 19,948 8,073 100.0 
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interspersed with a fair amount of bottomland 
forests (27.1% and 25.7%, respectively). Other 
pools generally had a higher percentage of bot- 
tomland forests than Pools 12 and 13 except for 
Pool 15, where the habitat was predominately 
open water (Table 3-8). 

The habitat of Pool 19 (Table 3-12) was the 
most similar to Pools 12 and 13 with respect to 
percentages of open water, aquatic plants, and 
bottomland forest. A total of 1,318 acres (533 ha) 
of submergent and floating-leaved vegetation 
(2.9% of all habitat) and 2,399 acres (971 ha) of 
emergent vegetation (5.3%) occurred in Pool 19. 
In pools other than 12, 13, and 19, submergent 
and floating-leaved vegetation varied between 0 


Table 3-8. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 15. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 2325 941 on ide 
Ponds and sloughs 
(<20 acres, 8.1 ha) if 5 0.2 
River 1,263 SHA) Pye 
Total 3,599 1,455 89.1 
Submergent and floating- 
leaved vegetation 8 3 Oy 
Emergent vegetation 14 6 0.3 
Moist-soil plants 83 34 Aa 
Sand bars/mud flats 20 8 0.5 
Scrub-shrub 5/ 23 1.4 
Bottomland forest 260 105 6.4 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 
Total 4,037 1,634 100.0 


Table 3-9. Types and amounts of waterfowl! habitat 
in the Mississippi River floodplain in Pool 16. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 6,004 2,430 34.1 
Ponds and sloughs 
(<20 acres, 8.1 ha) 151 61 0.9 
River 4,400 13731 ee 5.0 
Total 10.555 4,271 59.9 
Submergent and floating- 
leaved vegetation 4) 7 0.2 
Emergent vegetation 864 350 4.9 
Moist-soil plants 535 216 3.0 
Sand bars/mud flats 4) 16 0.2 
Scrub-shrub 501 203 wee 
Bottomland forest D075 2,054 288 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 
Total T6512 Mee 99.9 


and 0.5 percent; emergents ranged between 0.1 
and 4.9 percent (Tables 3-7 through 3-11, 3-13 
through 3-18). 

Submergent aquatic plants apparently did not 
occur in abundance at Keokuk (Pool 19) until the 
drought year of 1977 when water transparency 
improved with low flow conditions (F.C. Bellrose, 
Illinois Natural History Survey, pers. comm.) and 
extensive beds of American wild celery, water 
star grass, fennelleaf pondweed, and common 
hornwort developed in shallow water (Steffeck et 
al. 1985). Submergent aquatic plants proliferated 
there during the late 1980s but began abating in 
1989. Factors leading to the decrease remain 
unexplained, but the decline may have resulted 


Table 3-10. Types and amounts of waterfowl habi- 
tat in the Mississippi River floodplain in Pool 17. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 3,880 1;5/0.8 S22 
Ponds and sloughs 
(<20 acres, 8.1 ha) 170 69 1.0 
River 2,990 1,210) ie 
Total 7,040 2,849 41.1 
Submergent and floating- 
leaved vegetation 63 26 0.4 
Emergent vegetation B22 130 WS 
Moist-soil plants 862 349 5.0 
Sand bars/mud flats 278 112 170 
Scrub-shrub 403 163 Lt 
Bottomland forest 8,151 3,299 47.6 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 4 2 0.0 
Drainage ditches 0 0 0.0 


Total Lietz 6,930 100.1 


Table 3-11. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 18. 





Percent 
Type Acres’ Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 7,180 2,906. 3350 
Ponds and sloughs 
(<20 acres, 8.1 ha) a7 182 ted 
River 4,001 1,619 18.4 
Total (eyes: 4,678 53.0 
Submergent and floating- 
leaved vegetation 82 33 0.4 
Emergent vegetation 78) 316 3.6 
Moist-soil plants Pah 110 iz3 
Sand bars/mud flats 220 89 1.0 
Scrub-shrub 460 186 P| 
Bottomland forest 8,408 3,403 38.6 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 7 3 0.0 
Drainage ditches 0 0 0.0 


Total Zoo 8,818 100.1 


from the effects of the extended 1988 drought on 
hydrology and water quality. With low flow 
during summer, competition for dissolved nitro- 
gen increased; high concentrations of phospho- 
rous allowed abundant growth of phytoplankton, 
which covered the submergent aquatic plants 
and reduced the amount of available sunlight; 
and increased uptake rates in macrophyte beds 
resulted in the depletion of sediment nutrients 
(Sullivan 1991; Rogers 1993). The flood of 1993 
decimated the aquatic macrophyte community 
in Pool 19, but since then the abundance of sub- 
mergent aquatic plants has been recovering 
(Kennedy and Anderson 1996; R.V. Anderson, 
Western Illinois University, pers. comm.). 


Table 3-12. Types and amounts of waterfowl habi- 


tat in the Mississippi River floodplain in Pool 19. 


Percent 


Type Acres Hectares of Total 


Open water 
Lakes (220 acres, 8.1 ha) 
Ponds and sloughs 


1s 775 ¥,0908 741.1 


(<20 acres, 8.1 ha) 280 113 0.6 
River 8,026 5240 em 17.0 
Total 27,081 10,960 59.3 

Submergent and floating- 

leaved vegetation 1318 533 2.9 
Emergent vegetation 2,399 971 5:3 
Moist-soil plants 1,040 421 23 
Sand bars/mud flats 318 129 0.7 
Scrub-shrub 1,095 443 2. 
Bottomland forest 12,393 Oi See era! 
Flooded dead forest 0 0 0.0 
Agricultural land with 

water control 40 16 0.0 
Drainage ditches 0 0 0.0 
Total 45,684 18,488 100.0 


Table 3-13. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 20. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 1,660 6/2 dA 
Ponds and sloughs 
(<20 acres, 8.1 ha) 175 71 1.8 
River Caray 865 22.4 
Total 3,972 1,60/5 4157 
Submergent and floating- 
leaved vegetation 31 13 0.3 
Emergent vegetation 35 14 0.4 
Moist-soil plants 35 136 She. 
Sand bars/mud flats 148 60 1.6 
Scrub-shrub 444 180 4.7 
Bottomland forest 4,561 1,846 47.9 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 


Total 9/525 3,855 100.0 
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Pools 14, 17, 20, 25, and 26 had the highest per- 
centages of habitat in moist-soil plants, ranging 
from 3.5 to 7.2 percent (Tables 3-7, 3-10, 3-13, 
3-17, and 3-18). Pool 26 supported the highest 
percent (3,338 acres, 1,351 ha) of moist-soil plants 
(Table 3-18). Pools with the highest percentages 
of natural waterfowl food plants (submergent and 
floating-leaved, emergent, and moist-soils) were 
13 (17.2%), 12 (14.7%), and 19 (10.5%) (Tables 3-6, 
3-5, and 3-12, respectively). Pools with the lowest 
percentages of natural waterfowl food plants were 
numbers 15, 21, and 22, all with areas below 3 per- 
cent (Tables 3-8, 3-14, and 3-15). 

Pool 26 is unique because it has an almost 
equal composition of water (37.6%) and bottom- 
land forest (36.9%) (Table 3-18). In addition, it is 


Table 3-14. Types and amounts of waterfowl habi- 
tat in the Mississippi River floodplain in Pool 21. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 4,269 le? 2S ee 
Ponds and sloughs 
(<20 acres, 8.1 ha) 200 81 LZ 
River Sea 1,300 1932 
Total 7,680 3, 1083 45.9 
Submergent and floating- 
leaved vegetation 3 1 0.0 
Emergent vegetation 24 10 0.1 
Moist-soil plants 249 101 ies 
Sand bars/mud flats 102 41 0.6 
Scrub-shrub 388 157 23 
Bottomland forest 8,238 3,334 493 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 38 15 0.2 
Drainage ditches 0 0 0.0 


Total LO 22 eRAEVP SZERS) 


Table 3-15. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 22. 


Percent 


Type Acres Hectares of Total 


Open water 
Lakes (= 20 acres, 8.1 ha) 4,780 1,934 25.9 
Ponds and sloughs 


(< 20 acres, 8.1 ha) TFA 292 3.9 
River are, 1,506 2 20:2 
Total 9,222 Sp risa lO Rt 

Submergent and floating- 

leaved vegetation 19 8 0.1 
Emergent vegetation 21 9 0.1 
Moist-soil plants 297 120 1.6 
Sand bars/mud flats 68 ay 0.4 
Scrub-shrub 406 164 ted 
Bottomland forest 8,426 3410 easy 
Flooded dead forest 0 0 0.0 
Agricultural land with 

water control 0 0 0.0 
Drainage ditches 0 0 0.0 


Total 18,459 7,470 100.1 
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an important pool for waterfowl because of its 
3,338 acres (1,351 ha) of moist-soil plants and its 
6,105 acres (2,471 ha) (13.2% of all habitat) of 
agricultural land flooded for waterfowl. That 
acreage represented over 70 percent of the 
flooded agricultural land inventoried in the 
Mississippi River valley. Most of this managed 
area is found on private clubs and public areas in 
St. Charles County, Missouri. In addition to Pool 
26, only Pool 24 contained a sizeable amount of 
agricultural land flooded for waterfowl (2,439 
acres, 987 ha, or 8.7% of all habitat in the pool) 
(Table 3-16). Much of this area is located on the 
Ted Shanks Refuge in Missouri. Havera et al. 


Table 3-16. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 24. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 4,969 2,014 las, 
Ponds and sloughs 
(<20 acres, 8.1 ha) 647 262 23 
River 6,459 2,614 22.9 
Total 12,075 4,887 42.9 
Submergent and floating- 
leaved vegetation 97 39 0.3 
Emergent vegetation 827 555 Uaes 
Moist-soil plants 825 334 29 
Sand bars/mud flats 106 43 0.4 
Scrub-shrub 936 379 3:3 
Bottomland forest Ops ey! 4,280 37.6 
Flooded dead forest 30 1 0.1 
Agricultural land with 
water control 2,439 987 8.7 
Drainage ditches 240 97 0.9 
Total PReAeys 1 sktiey I KOLOH(e) 


Table 3-17. Types and amounts of waterfowl! habitat 
in the Mississippi River floodplain in Pool 25. 


Percent 


Type Acres Hectares of Total 


Open water 
Lakes (220 acres, 8.1 ha) 
Ponds and sloughs 


10,567 Ai OMe 


(<20 acres, 8.1 ha) 819 332 23 
River 4,712 1,907 1333 
Total 16,098 6515.45 

Submergent and floating- 

leaved vegetation 166 67 0.5 
Emergent vegetation 1,214 492 3.4 
Moist-soil plants 1,274 516 520 
Sand bars/mud flats 86 35 0.2 
Scrub-shrub 871 B53 2:5 
Bottomland forest Loess 63/5 “44.3 
Flooded dead forest 0 0 0.0 
Agricultural land with 

water control 35 14 0.1 
Drainage ditches 45 18 0.1 
Total 35,542 14,384 100.0 


(1995) reported that there were approximately 
227,000 acres (91,866 ha) of state and federal 
wetland and deepwater habitats in the 
Mississippi River floodplain from Pool 12 to Pool 
26, and 32,400 acres (13,112 ha), or 14 percent, 
had water control capabilities for waterfowl man- 
agement. Few private duck clubs in this stretch of 
the river had land with water management capa- 
bilities that occurred on the river side of levees 
constructed for other purposes, such as agricul- 
ture and transportation. 

With the exception of the floodplain in Pool 
15, which includes the Quad Cities metropolis, 
the composition of bottomland forest, important 


Table 3-18. Types and amounts of waterfowl habitat 
in the Mississippi River floodplain in Pool 26. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 9,299 3,763)" 3208 
Ponds and sloughs 
(<20 acres, 8.1 ha) 710 287 iS 
River 7,361 2,979 are 
Total WAEWAS, 7 D30R STS 
Submergent and floating- 
leaved vegetation ag 1 0.1 
Emergent vegetation 1,293 25 2.8 
Moist-soil plants 3,338 1,351 Tae 
Sand bars/mud flats 231 93 0.5 
Scrub-shrub ‘sy 304 4.6 
Bottomland forest 17,034 6,894 36.9 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 6,105 2,471 i Be 
Drainage ditches 48 19 0.1 
Total 46,197 18,696 99.9 


Table 3-19. Types and amounts of waterfowl habi- 
tat in the Mississippi River floodplain from 
river mile 0 to 203. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) ev] 676 ie 
Ponds and sloughs 
(<20 acres, 8.1 ha) 2,109 854 46 
River 59,427 - 24,050 sae 
Total 63,207 25,579" 9 46ur 
Submergent and floating- 
leaved vegetation 46 wale 0.0 
Emergent vegetation 708 287 0.5 
Moist-soil plants Tee 2,918 oss 
Sand bars/mud flats 5,343 21.62 4.0 
Scrub-shrub 9,201 3,724 6.8 
Bottomland forest 47,815° 19,350seaoe 
Flooded dead forest 146 59 0.1 
Baldcypress swamp 1,408 570) 1.0 
Agricultural land with 
water control 10 4 0.0 
Drainage ditches 147 60 0.1 
Total | 135,242 54,732 99.9 


for nesting Wood Ducks, for the remaining pools 
varied between 25.7 and 49.3 percent; open water 
areas ranged from 37.6 to 59.9 percent (Tables 
3-5 through 3-18). 

The navigation pools with the most extensive 
waterfowl habitat were 13, 19, 25, and 26, with 
areas ranging from approximately 35,500 acres 
(14,367 ha) to over 46,000 acres (18,616 ha). 
Pools 20 and 15 had the least amount of water- 
fowl habitat (Tables 3-6 through 3-18). 

The waterfowl habitat in the 203 miles (327 
km) of the Mississippi floodplain from Cairo to 


Table 3-20. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 0 to 25. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 136 28 0.7 
Ponds and sloughs 
(<20 acres, 8.1 ha) es 70 0.9 
River 8,473 3,429 42.4 
Total 8,781 3/554 744.0 
Submergent and floating- 
leaved vegetation 2 1 0.0 
Emergent vegetation 0 0 0.0 
Moist-soil plants 1,012 410 Sal 
Sand bars/mud flats 518 210 2.6 
Scrub-shrub Wit9 720 8.9 
Bottomland forest 7,849 Shivdek eke 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 23 9 0.1 


Total 19,964 8,079 100.0 


Table 3-21. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 25 to 50. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 734 297 4.2 
Ponds and sloughs 
(<20 acres, 8.1 ha) 196 79 181 
River 7,906 3,199 449 
Total 8,836 3/576.) 50:2 
Submergent and floating- 
leaved vegetation 6 3 0.0 
Emergent vegetation 331 134 1.9 
Moist-soil plants 776 314 4.4 
Sand bars/mud flats HZ 45 0.6 
Scrub-shrub 1,344 544 7.6 
Bottomland forest 4,966 2-01 Omeezorw 
Flooded dead forest 45 18 0.3 
Baldcypress swamp O75 435 6.1 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 124 50 0.7 


Total eee te! 7,129 100.0 
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Lock and Dam 26 is summarized in Table 3-19. 
Waterfowl habitat by 25-mile (40-km) stretches 
of this section is summarized in Tables 3-20 
through 3-27. The only navigation dam in this 
stretch of the river is Dam 27 at river mile 190, 
and waterfowl use is generally light compared 
with that on pools farther north. 

A total of 135,242 acres (54,732 ha) of habitat 
occurred in this 203-mile (327-km) stretch of the 
Mississippi River floodplain, but the low use by 
waterfowl confirms its poor quality. The habitat 


Table 3-22. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 50 to 75. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 293 119 Tes 
Ponds and sloughs 
(<20 acres, 8.1 ha) 449 182 2.0 
River 8,083 seh eles 
Total 8,825 Siow ab Misha 
Submergent and floating- 
leaved vegetation 23 9 0.1 
Emergent vegetation 100 4) 0.4 
Moist-soil plants 445 180 1.9 
Sand bars/mud flats 281 114 eZ 
Scrub-shrub (sa RS 466 5.0 
Bottomland forest 11,653 APO 50S 
Flooded dead forest 101 41 0.4 
Baldcypress swamp 333 135 ies 
Agricultural land with 
water control 10 4 0.0 
Drainage ditches 0 0 0.0 


Total 22,922 O72 Ome a9 


Table 3-23. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 75 to 100. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 332 134 23 
Ponds and sloughs 
(<20 acres, 8.1 ha) 379 153 2.6 
River 6,919 2,800 47.1 
Total 7,630 3,088 51.9 
Submergent and floating- 
leaved vegetation 6 Z 0.0 
Emergent vegetation 11 5 0.0 
Moist-soil plants 900 364 6.1 
Sand bars/mud flats 490 198 33 
Scrub-shrub 817 331 5.6 
Bottomland forest 4,844 1,961 33.0 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 
Total 14,698 5,948 100.1 
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in the floodplain from Cairo to St. Louis was 46.7 
percent open water, and most of this was the 
river (43.9%) (Table 3-19). Bottomland forest 
accounted for 35.4 percent of the wetland habi- 
tat. Submergent and floating-leaved aquatic 
plants were virtually absent (only 46 of 135,242 
acres [19 of 54,732 ha] inventoried); emergent 
vegetation occurred on only 708 acres (287 ha), 
0.5 percent of all habitat. Moist-soil plants were 
found on 7,211 acres (2,918 ha) (5.3%) and pro- 
vided the majority of natural foods for waterfowl 
in this segment of the floodplain except when 
higher water inundated bottomland forest and 


Table 3-24. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 100 to 125. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 90 36 0.5 
Ponds and sloughs 
(<20 acres, 8.1 ha) 346 140 1.8 
River 7,063 2,858 19 3/.0 
Total 7,499 3) OS Gaees 0.9 
Submergent and floating- 
leaved vegetation 0 0 0.0 
Emergent vegetation 243 98 WES: 
Moist-soil plants 1,602 648 8.5 
Sand bars/mud flats 1,444 585 7.7 
Scrub-shrub 1,528 619 8.1 
Bottomland forest 6,469 2,618 344 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 


Total 18,785 Tea SiS iS, 


Table 3-25. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 125 to 150. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 0 0 0.0 
Ponds and sloughs 
(<20 acres, 8.1 ha) 214 86 13 
River 6,463 2,616 40.2 
Total 6,677 2102 4 1e6 
Submergent and floating- 
leaved vegetation 0 0 0.0 
Emergent vegetation 23 9 0.1 
Moist-soil plants 996 403 62 
Sand bars/mud flats 1,563 633 9.7 
Scrub-shrub lee? 454 7.0 
Bottomland forest 5,686 2230 Tees 54 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 
Total 16,067 6,502 99:9 


scrub-shrub areas. In all regions of the floodplain 
except for that represented by river miles 50 to 75 
(Table 3-22), the composition of the habitat 
inventoried represented by moist-soil plants 
ranged between 4.0 and 8.5 percent, and that rep- 
resented by bottomland forest ranged between 
22.1 and 39.3 percent (Tables 3—20 through 3-27). 
All of the baldcypress swamp (1,408 acres, 570 ha) 
occurred in the 25- to 75-mile (40- to 121-km) sec- 
tion of the floodplain (Tables 3-21 and 3-22). 


Northeast Illinois 
The wetlands in extreme northeast Illinois are 


Table 3-26. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 150 to 175. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 0 0 0.0 
Ponds and sloughs 
(<20 acres, 8.1 ha) 207 84 1.8 
River 5,820 Ease jaye 51.4 
Total 6,027 2,439 paz 
Submergent and floating- 
leaved vegetation 0 0 0.0 
Emergent vegetation 0 0 0.0 
Moist-soil plants 453 183 4.0 
Sand bars/mud flats 3 296 6.5 
Scrub-shrub 830 336 Jaa 
Bottomland forest 3,285) 1,328, 2930) 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 


Total 1 ae a 4,582 100.0 


Table 3-27. Types and amounts of waterfowl 
habitat in the Mississippi River floodplain from 
river mile 175 to 203 including Pool 27. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 86 35 0.6 
Ponds and sloughs 
(<20 acres, 8.1 ha) 147 60 | 
River 8,701 3,521 62a 
Total 8,934 3,615" 644 
Submergent and floating- 
leaved vegetation 9 4 0.1 
Emergent vegetation 0 0 0.0 
Moist-soil plants 1,028 416 7.4 
Sand bars/mud flats 203 82 15 
Scrub-shrub 630 255 4.5 
Bottomland forest 3,067 1,241 22251 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 


Total 13767 5,614 100.0 


primarily pothole marshes resulting from the 
Wisconsinan glaciation. The six-county area 
around northwestern Chicago was estimated to 
contain 125,000 acres (50,587 ha) of palustrine 
wetlands and 25,000 acres (10,117 ha) of deep- 
water habitat (Thornburg 1990). Many of the 
marshes are filled with cattails or reed canary- 
grass as a result of sedimentation or drainage 
efforts (Thornburg 1990). Southern et al. (1981) 
estimated that there were 382 wetlands = 5.0 
acres (2.0 ha) in Cook, Du Page, Kane, Lake, and 
McHenry counties from 1974 to 1980. Yetter 
(1992) found wetlands and deepwater habitat in 
12 percent of the acres examined in McHenry, 
Lake, Kane, Cook, and Du Page counties (84,805 
acres {34,320 ha] of the total 709,053 [286,950 
hal). Most of these wetlands and deepwater 
habitat were semipermanent marsh (31.6%), 
seasonal marsh (25.7%), and lakes (20.7%) 
(Photo 3-16). 

The amount of waterfowl habitat in Lake, 
McHenry, and Boone counties and parts of Win- 
nebago, Ogle, De Kalb, Kane, and Cook counties 
was determined from 41 NWI 7.5-minute quad- 
rangle maps (shown as “Northeast” in Fig. 3-7) 
(Table 3-28). In this area of northeast Illinois, 
excluding Lake Michigan, lakes provided the 
most open water (18.6%), emergent vegetation 
was the most abundant waterfowl habitat 
(50.7%), and bottomland forest was reasonably 
available (12.4%). The Fox River flows through 
the Chain O’ Lakes, which is composed of ten 
lakes in Lake and McHenry counties (Photo 
3-17). It was not possible to determine whether 
agricultural land with water control for waterfowl 
management was present in the area examined. 

Bogs typically contain floating mats of 
sphagnum moss and sedges and acidic water 
with no current. Northern Illinois is the southern 
limit of bogs, but at least ten are found in 
northern Illinois where deep depressions occur 
in glacial moraine areas (Ambrose 1990). Volo 
Bog in Lake County is one of the more well 
known. Larch tamarack, a deciduous flowering 
tree, grows only in bog environments and is 
found in Lake and McHenry counties. 


Illinois River Valley 

The historic Illinois River was indeed an Eden 
for waterfowl. It was not the river proper that 
provided Juxurious habitat but the bottomland, 
or backwater, lakes that flanked the river. These 
lakes were typically shallow, clear, and filled with 
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Table 3-28. Types and amounts of waterfowl! 
habitat in northeast Illinois in Lake, McHenry, and 
Boone counties and parts of Winnebago, Ogle, 

De Kalb, Kane, and Cook counties. Lake Michigan 
habitat is not included. 


Percent 


Type Acres Hectares of Total 


Open water 
Lakes (220 acres, 8.1 ha) 
Ponds and sloughs 


17,204 6,962 18.6 


(<20 acres, 8.1 ha) 7,823 3,166 8.5 
River 4,320 1,748 4.7 
Total 29,347 ipo, 31.8 

Submergent and floating- 

leaved vegetation 1,093 442 dee 
Emergent vegetation 46,783" 18,933) = 50/7 
Sand bars/mud flats 248 100 0.3 
Scrub-shrub 3,304 1,337 3.6 
Bottomland forest 11,468 4,641 12.4 
Flooded dead forest 8 3 0.0 
Total O2EZ 5 S353} NOOO 





PHOTO BY AARON P. YETTER. 
Photo 3—16. The marshes that remain in northeast 


Illinois, such as this one near Pingree Grove, are 
important waterfowl habitat. 





PHOTO BY AARON P. YETTER. 


Photo 3-17. The Fox River flows through Grass Lake 
in the Chain O’ Lakes in Lake County. 
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Figure 3-8. The effects of drainage and levee districts in the Illinois River floodplain near Havana, Illinois: a) 
the floodplain prior to 1912, and b) the floodplain in 1960. Chautauqua National Wildlife Refuge, Lake 
Chautauqua, occupies an abandoned drainage and levee district (Mills et al. 1966:6). 


aquatic vegetation. During the current century, a 
series of events induced by mankind have abused 
the Illinois River floodplain. In 1900, the comple- 
tion of the Chicago Sanitary and Ship Canal 
diverted water from Lake Michigan and allowed 
sewage effluent from Chicago to enter the Illinois 
River. The diversion of water increased low-water 
levels at Peoria between 5 and 6 feet (1.5 and 1.8 
m) (Bellrose et al. 1979). Forbes and Richardson 
(1919) noted an average 3.6-feet (1.1-m) increase 
during midsummer at Havana before the peak of 
diversion in 1927. Initially, waterfowl benefitted 
from the diversion of water because the surface 


areas of bottomland lakes, sloughs, and marshes 
doubled from about 54,000 acres (21,854 ha) to 
over 120,000 acres (48,563 ha) in the 400,000-acre 
(161,878-ha) floodplain (Bellrose et al. 1979). 
However, the flooding of thousands of acres of 
bottomland forest during the growing season 
resulted in the loss of pin oaks and pecan hicko- 
ries that produce mast for Wood Ducks and 
Mallards but are sensitive to increased water lev- 
els. 

As the bottomland lakes were increasing in 
surface area as a result of diversion, many lakes 
were eliminated as drainage and levee districts in 


the valley developed, principally from 1903 to 
1920. These districts incorporated 205,000 acres 
(82,962 ha), about half of the bottomland in the 
floodplain (Mulvihill and Cornish 1929) (Fig. 3-8). 
Three drainage and levee districts representing 
approximately 8,000 acres (3,238 ha)—Partridge, 
Chautauqua, and Big Prairie—were subsequently 
abandoned and reverted to a seminatural state 
(Bellrose et al. 1979). The remainder of the Illinois 
River floodplain consisted of 156,800 acres 
(63,456 ha) of unleveed areas, including lakes and 
sloughs, and 33,000 acres (13,355 ha) of river sur- 
face (U.S. House of Representatives 1942). 

By 1920, beds of pondweeds, American wild 
celery, and common hornwort in Peoria Lake had 
disappeared (Richardson 1921); by 1922, the 
wave of pollution that accompanied the diverted 
Lake Michigan water essentially removed aquatic 
life as far south as Chillicothe (Mills et al. 1966). 
Fortunately, urban and industrial pollution 
declined with the implementation of treatment 
plants by the Chicago Sanitary District in 1922. 
Navigation dams became operational above 
Starved Rock Lock and Dam in 1933 and below 
that point in 1938. These dams reduced the rate 
of flow of the river but maintained the elevated 
water levels that had resulted from the diver- 
sion, even when the amount of diverted water 
was reduced in 1938 (Bellrose et al. 1979). 

Despite these negative impacts, the Illinois 
River remains an important migration area for 
waterfowl. The wetland plants found in the bot- 
tomland lakes are affected principally by fluctu- 
ating water levels, turbidity, water depth, and 
competition with other plants (Bellrose et al. 
1979). Bellrose (1941) documented the impor- 
tance of stabilized water levels to submergent 
aquatic plants, such as pondweeds, in the 
Illinois Valley. He also noted that American 
lotus, river bulrush, marsh knotweed, and arrow- 
head were among the aquatic species most 
tolerant to variable environmental conditions. 
From 1938 to 1940, fennelleaf and longleaf 
pondweeds, common hornwort, and marsh 
knotweed were abundant in bottomland lakes 
that had stable water levels and were generally 
protected from the river (Bellrose 1941). In lakes 
separated from the river at low water stages and 
thus with semistable water levels, river bulrush, 
American lotus, and common hornwort were 
most abundant. In lakes connected to the river 
at all water stages and, correspondingly, with 
fluctuating water levels, river bulrush, American 
lotus and moist-soil plants were prevalent. 
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Bellrose (1941) reported that American wild 
celery, fennelleaf pondweed, southern naiad, 
and common hornwort appeared throughout 
Upper Peoria Lake in 1940 after the stabilization 
of water levels resulting from the construction of 
the lock and dam in 1938 (Photo 3-18). 
Vegetation was further studied in selected 
lakes through 1959 in the Illinois Valley. For 
lakes with semistable water levels, the percent- 
age of lake basin area in vegetation (including 
moist-soil plants) was 46.8 for 1938-1942, 
increasing to 58.4 for 1944-1959 (Bellrose et al. 
1979) (Photo 3-19). Species occupying the high- 
est percentages of the lake basins studied dur- 
ing these periods, not including moist-soil 
plants, were American lotus, river bulrush, 


Gey B . 


Photo 3-18. Beds of submergent vegetation in Upper 
Peoria Lake near Rome, Illinois, September 1956. 
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Photo 3-19. Approximately 79 percent of the basin 


of Anderson Lake in Fulton County was occupied by 
vegetation during 1955 to 1959. 
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marsh knotweed, common hornwort, fennelleaf 
pondweed, and arrowhead. For lakes with less 
stable water levels, the percentage of lake basin 
area in vegetation was 48.9 for 1938-1942, 
decreasing to 36.5 for 1944-1959 (Bellrose et al. 
1979) (Photo 3-20). The most important species 
during these periods were river bulrush, fennel- 
leaf pondweed, American lotus, common horn- 
wort, and marsh knotweed. Moist-soil plants 
were much less abundant in these lakes than in 
the lakes with semistable water levels. Until the 
1950s, lakes separated from the river, and there- 
fore sustaining less fluctuation in water levels, 
had more extensive acreage of aquatic plants 
than lakes linked to the river. 

Unfortunately, after the 1950s, aquatic plants 
virtually disappeared, even in lakes generally 
separated from the river. Turbidity and softness 
of lake beds, the results of sedimentation, and 
altered water levels were responsible for the 
decline in vegetation (Bellrose et al. 1979) 
(Photo 3-21). By the 1970s, the only plant beds 
usually remaining were those most tolerant of 
fluctuating water levels and turbidity—American 
lotus, river bulrush, and marsh knotweed—all 
poor duck foods (Bellrose et al. 1979). 

Natural duck foods are important in the 
Illinois Valley. The size of fall populations of 
Northern Pintails, Green-winged Teals, and 
American Wigeons correlated favorably with the 
abundance of wetland plants; the abundance of 
moist-soil plants influenced the numbers of 
Mallards (Bellrose et al. 1979). Aquatic plants 
spread in new or altered habitats by natural dis- 
persal, but the efforts of private duck clubs to 
propagate these wetland species has yielded 
only fair or temporary benefits (Bellrose 1941). 





PHOTO PROVIDED BY FRANK C. BELLROSE. 


Photo 3-20. Vast expanses of longleaf pondweed in 
Lake Chautauqua, June 1940. 
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Photo 3-21. The sediment-filled lake bed of Lake 
Chautauqua in 1979. Thirty-five years earlier, when 
duck foods were abundant, 1.5 million Mallards 
and American Black Ducks were observed on the 
lake (2 December 1944). 


Sedimentation, resulting from erosion of farm- 
lands, bluffs, and stream banks, has affected the 
productivity of the Illinois River. From 1965 to 
1976, Upper Peoria Lake was filling at an average 
of 1.2 inches (3.1 cm) per year; its biological life 
was predicted to be 24 years; and it had lost 72 
percent of ‘its volume (Bellrose et al. 1983: 
Bhowmik and Adams 1989). Most lakes in the 
Illinois Valley were less than 2.0 feet (0.6 m) deep 
at normal water levels during the late 1970s 
(Bellrose et al. 1983) and since then they have 
filled in even more. Unless sedimentation rates 
are reduced, what is left of the bottomland lakes 
will disappear in our lifetime as they become 
filled by sedimentation and colonized by willows. 
The river will remain because of the navigation 
channel, but the lakes are destined for extinction 


_(Photo 3-22). The most reasonable means of 


creating waterfowl habitat in the Illinois Valley is 
through the restoration of wetlands in selected 
drainage and levee districts where the wetlands 
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Photo 3-22. Goose Lake near Hennepin, Illinois, 
filled with sediment deposited by Bureau Creek, 
September 1982. Goose Lake is an important 
migration area for ducks; 1.2 million Mallards and 
American Black Ducks were inventoried there in 
1942 and again in 1943 before it became choked 
with sediment. 


can be protected by levees from sediment, pesti- 
cide, and nutrient loads and from the unnaturally 
fluctuating levels of the river. 

Waterfowl habitat in the Illinois River valley 
was inventoried from mile 0 at Grafton to mile 
273 above the Dresden Island Lock and Dam. In 
addition, 7 miles (11.3 km) of the Des Plaines 
River valley and 5 miles (8.1 km) of the Kankakee 
River valley were included immediately above 
their confluence at the origin of the Illinois River 
(mile 273). Several sets of aerial photographs 


Table 3-29. Types and amounts of waterfowl 
habitat in the Illinois River floodplain from river 
mile 0 to 273 (Alton, La Grange, Peoria, Starved 
Rock, Marseilles, and Dresden pools); Des Plaines 
River, miles 0 to 7; and Kankakee River, miles 0 to 5. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 69,93 moos 21.5 
Ponds and sloughs 
(<20 acres, 8.1 ha) 2,597 1,051 1.4 
River 5055270 2.3048 01.6)/ 
Total 73,080>°29,575 — 39.9 
Submergent and floating- 
leaved vegetation 958 388 0.5 
Emergent vegetation 5,041 2,040 Pies: 
Moist-soil plants fae fale, 6,378 8.6 
Sand bars/mud flats 15,262 a WAS 8.3 
Scrub-shrub 6,650 2,691 3.6 
Bottomland forest 63,842 25,836 349 
Flooded dead forest 66 27 0.0 
Agricultural land with 
water control 1,428 578 0.8 
Drainage ditches 1,034 418 0.6 
Total 183,120 74,108 100.0 


Table 3-30. Types and amounts of waterfowl 
habitat in the Illinois River floodplain from river 
mile 270 to 273 (Dresden Pool); Des Plaines River, 
miles 0 to 7; and Kankakee River, miles 0 to 5. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) lez 75 Soha 9) Zeayr!! 
Ponds and sloughs 
(<20 acres, 8.1 ha) 140 = 2.8 
River 1,957 792 =©39.0 
Total Bia he 15364 9 967.2 
Submergent and floating- 
leaved vegetation 78 32 1.6 
Emergent vegetation 568 230° 1183 
Moist-soil plants 386 156 Tal 
Sand bars/mud flats 187 76 37 
Scrub-shrub 30 12 0.6 
Bottomland forest 315 WH, 5.3 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 80 32 1.6 


Total 5,016 2,030 100.0 
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were used in the inventory. In general, however, 
stereo color prints (nonrectified) taken during 
1978-1980 and a corresponding set of blue-line 
photomaps (1:2,400) with 2-foot (0.6-m) con- 
tours delineated were used. Habitat types were 
interpreted by viewing the color photographs in 
stereo and then outlining and measuring them 
on the photomaps. Generally, the study area 
included the entire natural floodplain, both lev- 
eed and unleveed areas. Results are presented 
for the entire inventoried stretch of the river 
floodplain (Table 3-29) and for each navigation 
pool (Tables 3—30 through 3-35). 


Table 3-31. Types and amounts of waterfowl 
habitat in the Illinois River floodplain from river 
mile 245 to 270 (Marseilles Pool). 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 2,481 1,004 40.9 
Ponds and sloughs 
(<20 acres, 8.1 ha) 105 43 ls? 
River 1,995 807 = 32.9 
Total 4,581 1,854 iaks 
Submergent and floating- 
leaved vegetation 0 0 0.0 
Emergent vegetation 52 2 0.9 
Moist-soil plants 353 143 5.8 
Sand bars/mud flats 120 49 2.0 
Scrub-shrub 107 43 1.8 
Bottomland forest 729 Vas beim ae 
Flooded dead forest 12 re: 0.2 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 118 48 1.9 
Total 6,072 Paley ie AK OL ey 


Table 3-32. Types and amounts of waterfowl 
habitat in the Illinois River floodplain from river 
mile 230 to 245 (Starved Rock Pool). 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 1,505 609 42.9 
Ponds and sloughs 
(<20 acres, 8.1 ha) 0 0 0.0 
River 1,367 55379 39.0 
Total 2,872 1,162 81.9 
Submergent and floating- 
leaved vegetation 60 24 ier 
Emergent vegetation 94 38 rag 
Moist-soil plants 16 6 0.5 
Sand bars/mud flats 99 40 2.8 
Scrub-shrub 12 5 0.4 
Bottomland forest 355 144 =10.1 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches 0 0 0.0 
Total 3,508 1,420 100.1 
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Table 3-33. Types and amounts of waterfowl habitat in 
the Illinois River floodplain from river mile 160 to 230 


(Peoria Pool). 


Percent 





Type Acres Hectares of Total 
Open water 
Lakes (>20 acres, 8.1 ha) 15,929 6,447 28.3 
Ponds and sloughs 
(<20 acres, 8.1 ha) 410 166 a? 
River 7,645 3,094 13.6 
Total 23,984 9,706 42.6 
Submergent and floating- 
leaved vegetation 0 0 0.0 
Emergent vegetation 1,263 511 Dae 
Moist-soil plants 6,841 2,/69 dl Zi 
Sand bars/mud flats 7,085 2,867 12.6 
Scrub-shrub PL TA 1,096 48 
Bottomland forest 14,173 S750 Pas I 
Flooded dead forest 0 0 0.0 
Agricultural land with 
water control 217 88 0.4 
Drainage ditches 0 0 0.0 
Total 56,270 Dos 100.0 


The inventory identified 183,120 acres (74,108 
ha) of waterfowl habitat in the Illinois River valley 
and lower portions of the Des Plaines and 
Kankakee rivers (Table 3-29). Unfortunately, 
approximately 200,000 additional acres (80,939 
ha) had been drained by organized drainage and 
levee districts. Open water/lakes ranked second 
in total area (21.8%) and behind bottomland 
forest (34.9%) (Photo 3-23). Open water/lakes 
included portions of lake basins (= 20 acres, = 8.1 
ha) that contained surface water under average 
conditions and lacked dominant vegetation. The 
renowned bottomland lakes were included in this 
category. Open water/ponds and sloughs fol- 
lowed the same criteria but were restricted to 
basins < 20 acres (< 8.1 ha). Open water/river 
made up 16.7 percent of the habitat and included 
all waters within a channel that were at least peri- 
odically flowing and lacked dominant vegetation. 

Submergent and floating-leaved aquatic plant 
beds were dominated by plants that grow princi- 
pally on or below the surface of the water. This 
type was the least common in the Illinois River 
valley, only 958 acres (388 ha) or 0.5 percent of 
the waterfowl habitat. Most aquatic plants had 
been eliminated in recent decades because of 
severe sedimentation problems. Submergent 
and floating-leaved aquatic plant species could 
not be identified from the photographs. 

Emergent vegetation was characterized by 
erect, rooted, herbaceous hydrophytes. Specific 
types identified in descending order of abun- 





PHOTO BY STEPHEN P. HAVERA. 


Photo 3-23. Extensive bottomland forest remains 
in the Illinois Valley at the confluence of the 
Sangamon and Illinois rivers in Cass County on 
the Sanganois Conservation Area. 


Table 3-34. Types and amounts of waterfowl 
habitat in the Illinois River floodplain from river 
mile 80 to 160 (La Grange Pool). 


Percent 


Type Acres Hectares of Total 


Open water 
Lakes (220 acres, 8.1 ha) 
Ponds and sloughs 


14,981 6,063 eeec.. 


(<20 acres, 8.1 ha) 1,204 487 1.6 
River 7,18 3,149 10:7. 
Total 23,966 9,699" 326 

Submergent and floating- 

leaved vegetation 747 Buz 1.0 
Emergent vegetation 2,380 963 Ei: 
Moist-soil plants 6,100 2,468 8.4 
Sand bars/mud flats 5,890 2,384 8.1 
Scrub-shrub 2902 1,174 4.0 
Bottomland forest 29,081 11,/69 39.8 
Flooded dead forest 31 tz 0.0 
Agricultural land with 

water control 17205 488 ie 
Drainage ditches 700 283 130 
Total 73,002 29,544 100.1 
Table 3-35. Types and amounts of waterfowl 
habitat in the Illinois River floodplain from river 
mile 0 to 80 (Alton Pool). 

Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) S59 1523 9.6 
Ponds and sloughs 

(<20 acres, 8.1 ha) 73 298 1.9 
River 9,807 3,969 Sze 
Total 14,303 . 5,788 364 

Submergent and floating- 

leaved vegetation ie 29 0.2 
Emergent vegetation 684 . 277 1, 
Moist-soil plants 2,065 836 ae 
Sand bars/mud flats 1,880 761 4.8 
Scrub-shrub 892 361 PL) 
Bottomland forest 19,190 7,/66 48.9 
Flooded dead forest 24 10 0.1 
Agricultural land with 

water control 6 2 0.0 
Drainage ditches 137 a5 0.3 
Total 39,253 9 15,865 10g 





dance were bulrushes, American lotus, marsh 
knotweed, cattail, and arrowhead. A total of 
5,041 acres (2,040 ha) of emergents (2.8% of all 
habitat) were inventoried in the Illinois Valley. 
The abundance of emergents has also been 
severely reduced by sedimentation. 

Moist-soil plants are pioneering herbaceous 
annuals or seedling herbaceous perennials that 
colonize exposed mud flats. These plants and 
the mud flats were not measured directly for lake 
basins. As a result of their dynamic nature in the 
Illinois Valley, the average areas of mud flats and 
abundance of moist-soil plants were calculated 
based on water-level data. Extreme annual fluc- 
tuations may occur within these two categories. 

Moist-soil plants are important to waterfowl 
populations in the Illinois Valley and are the only 
significant source of natural foods in the flood- 
plain (Photo 3-24). Their area totaled 15,759 
acres (6,378 ha) (8.6% of the habitat) and could 
potentially colonize a large portion of the addi- 
tional 15,262 acres (6,176 ha) of mud flats under 
low water conditions (Table 3-29). Sedimentation 
encourages the formation of mud flats and thus 
colonization by moist-soil plants when appropri- 
ate water levels occur from July through 
September. Many of the acres of moist-soil 
plants, mud flats, and agricultural land flooded 
for waterfowl occur on private duck clubs and 
public waterfowl areas. Duck clubs reportedly 
controlled a minimum of 60,878 acres (24,637 ha) 
of land and water; of that acreage, clubs were able 
to control water levels for waterfowl management 
on 16,264 acres (6,582 ha) (Bellrose et al. 1979). 
Responses to questionnaires distributed during 
the present study revealed that 4,019 acres 
(1,626 ha) of state and federal land in the Illinois 
Valley had water control capabilities. Thus, 
intensive management for waterfowl food pro- 
duction occurred on at least 20,283 acres (8,208 
ha) of habitat in the Illinois River floodplain. A 
subsequent update revealed that the amount of 
public land with water control capabilities had 
increased to about 7,400 acres (2,995 ha), 
resulting in a liberal estimate of 25,000 acres 
(10,117 ha) of intensively managed food- 
producing areas for waterfowl on private and 
public lands (Havera et al. 1995). 

Scrub-shrub habitat included all areas domi- 
nated by woody vegetation <20 feet (6.1 m) tall. 
Typical dominants were willow, eastern cotton- 
wood, and buttonbush. Scrub-shrub vegetation 
occurred on 6,650 acres (2,691 ha) in the Illinois 
Valley, 3.6 percent of all habitat (Table 3-29). In 
recent years the amount of willow encroachment 
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PHOTO BY W.E. CLARK. 


Photo 3-24: Moist-soil plants colonizing mud flats in 
Moscow Lake in Mason County, near Bath, Illinois. 


on mud flats has increased dramatically as sed- 
iment fills the bottomland lakes. 

Bottomland forest accounted for a large 
proportion of habitat (34.9%) (Table 3-29). 
About 63 percent of the bottomland forests were 
identified as seasonally or semipermanently 
flooded; the remainder occurred on drier sites. 
The major tree species in the bottomland forests 
of the Illinois River valley were willow, elm, 
eastern cottonwood, and silver maple. 

Of the 183,120 acres (74,108 ha) of habitat in 
the Illinois River valley, 73,002 acres (29,544 ha) 
(39.9%) occurred in La Grange Pool (Table 3-34); 
56,270 acres (22,772 ha) (30.7%) were identified 
at Peoria Pool (Table 3-33). Peoria and La 
Grange pools, therefore, are the most important 
waterfowl areas in the Illinois Valley. A substan- 
tial amount of habitat (39,253 acres, 15,885 ha) 
occurred in Alton Pool (Table 3—35), with most in 
the lower extremities of the pool. Starved Rock 
Pool contained the least amount of waterfowl 
habitat (3,508 acres, 1,420 ha) (Table 3-32). 

Submergent and floating-leaved aquatic vege- 
tation was virtually absent in Peoria and 
Marseilles pools and was most abundant in La 
Grange Pool (747 acres, 302 ha) (Table 3-34). 
Emergent vegetation was more abundant than 
submergent and floating-leaved aquatics and 
was also most abundant in La Grange Pool 
(2,380 acres, 963 ha) (Table 3-34). 

Moist-soil plants and mud flats were most 
abundant in Peoria and La Grange pools; 6,841 
acres (2,769 ha) of moist-soil plants and 7,085 
acres (2,867 ha) of mud flats in Peoria Pool (Table 
3-33) and 6,100 acres (2,468 ha) of moist-soil 
plants and 5,890 acres (2,384 ha) of mud flats in 
La Grange Pool (Table 3-34). La Grange Pool had 
the largest amount (12,011 acres, 4,861 ha) of 
wetlands and agricultural land with water control 
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for waterfowl food production. There were 6,900 
acres (2,792 ha) of habitat with water control 
capabilities in Peoria Pool, 1,025 acres (415 ha) 
in Alton Pool, and 348 acres (141 ha) in Starved 
Rock Pool (Bellrose et al. 1979; this study). 

Bottomland forest comprised the largest per- 
centage of waterfowl habitat in Alton Pool 
(48.9%) followed by La Grange (39.8%) and 
Peoria pools (25.2%) (Tables 3-33 through 3-35). 
La Grange and Peoria pools had almost identical 
amounts of open water, 23,966 and 23,984 acres 
(9,699 and 9,706 ha), respectively. 

Several interesting comparisons can be drawn 
between the waterfowl habitat inventoried in the 
Mississippi River valley and that in the Illinois 
River valley (Table 3-36). Expressed on a per- 
centage basis, the habitat in the Mississippi 
floodplain compared with that in the Illinois 
Valley contained approximately twice the 
amount of submergent and floating-leaved 
aquatics and agricultural land flooded for water- 
fowl, a higher percentage of open water, compa- 
rable percentages of bottomland forest and 
scrub-shrub, and one-third of the percentage of 
moist-soil plants and mud flat areas. 


Cache, Big Muddy, and 
Kaskaskia River Valleys 

Waterfowl habitat in three southern Illinois 
River drainages were inventoried: the Cache 
River from river mile 0 to 80, including the old 
channel and the Post Creek Cutoff; the Big 
Muddy River from river mile 10 to 120, including 
Rend Lake; and the Kaskaskia River from river 
mile 2 to 220, including Carlyle and Shelbyville 


lakes. Habitat interpretations were done in 
stereo from various aerial photos supplied by 
the St. Louis District, U.S. Army Corps of 
Engineers. Each river was divided into 10-mile 
(16-km) sections based on information from 
River Mileages and Drainage Areas for Illinois Streams 
(U.S. Geological Survey 1979) and delineated on 
post-1970 USGS 7.5-minute quadrangle maps. 
Habitat interpretations were then transferred to 
the USGS base maps and measured. The study 
area included the entire natural floodplain and 
both leveed and unleveed areas. 

The inventory identified 148,461 acres (60,081 
ha) of wetlands, deepwater habitats, and agri- 
cultural land flooded for waterfowl in the three 
river valleys (Tables 3-37 through 3-39): 15,870 
acres (6,422 ha) in the Cache River floodplain, 
42,596 acres (17,238 ha) in the Big Muddy River 
floodplain, and 89,995 acres (36,420 ha) in the 
Kaskaskia River floodplain. 

The Cache River floodplain was dominated by 
bottomland forest, 11,095 acres (4,490 ha); 69.9 
percent of all the waterfowl habitat (Table 3-37). 
Baldcypress swamp occupied an additional 
2,487 acres (1,007 ha), 15.7 percent of the habi- 
tat (Photo 3-25). Open water represented a 
meager 3.5 percent. Historically, the Cache River 
bottoms contained the largest number of tree 
species of any river basin in Illinois. During high 
water, these bottoms provided a wealth of food 
for migrating and overwintering waterfowl. The 
Cache drains lowlands of swamps and marshes 
that were once the bed of the Ohio River before 


its course changed to a more southerly location 


where it now delineates the border of Illinois. 


Table 3-36. Types and amounts of waterfowl habitat in the Mississippi River floodplain in Pools 12-22 and 24-26 
and from river mile 0-203, and in the Illinois River floodplain including river mile 0 to 273, the Des Plaines River for 


miles 0 to 7, and the Kankakee River for miles 0 to 5. 


Mississippi River 
(Pool 12 to Cairo) 


Type Acres Hectares 
Open water 
Lakes (220 acres, 8.1 ha) 106,859 43,245 
Ponds and sloughs (<20 acres, 8.1 ha) 6,947 2,811 
River 119,120 48,207 
Total 232,926 94,264 
Submergent and floating-leaved 
vegetation 4,201 1,700 
Emergent vegetation 15,860 6,418 
Moist-soil plants 18,214 Lil 
Sand bars/mud flats 7,510 3,039 
Scrub-shrub 17,241 6,978 
Bottomland forest T11,027 69,214 
Flooded dead forest 176 71 
Baldcypress swamp 1,408 570 
Agricultural land with water control 8,678 3,012 
Drainage ditches 480 194 
Total All,7 2 123733) 


Illinois River 
(Lower Des Plaines and 


Kankakee Rivers to Grafton) 


Percent Acres Hectares Percent 
Aye 39,931 16,160 21.8 
15 25 9)/, 1,051 1.4 
24.9 30;552 12,364 lice, 
48.8 73,080 29 515 39.9 
0.9 958 388 ORS 
ER 5,041 2,040 2.8 
3.8 157/59 6,378 8.6 
146 15262 6,176 8.3 
eps) 6,650 2,691 3.6 
35.8 63,842 25,836 34.9 
0.0 66 ZF 0.0 
0.3 0 0 0.0 
alco 1,428 578 0.8 
OM 1,034 418 0.6 
100.0 183,120 74,107 100.0 





Unfortunately, the Cache Drainage and Levee 
District, one of the largest in the state, modified 
67,900 acres (27,479 ha) of the floodplain in 
Union, Johnson, Pope, Pulaski, and Massac 
counties (Illinois Tax Commission 1941). 

Of the 42,596 acres (17,238 ha) of waterfowl 
habitat inventoried in the Big Muddy River flood- 
plain, 48.4 percent was open water, mainly Rend 
Lake, and 41.8 percent was bottomland forest 
(Table 3-38). Moist-soil plants occurred on 5.1 
percent (2,169 acres, 878 ha) of the habitat. Each 
of the other types of habitat represented approx- 
imately | percent or less of the floodplain. 

The most abundant type of habitat in the 


Table 3-37. Types and amounts of waterfowl 
habitat in the Cache River floodplain from river 
mile 0 to 80, including the Post Creek Cutoff and 
the old channel. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (=20 acres, 8.1 ha) 0 0 0.0 
Ponds and sloughs 
(<20 acres, 8.1 ha) Te 50 0.8 
River 435 176 Zo 
Total eH! 225 aa) 
Submergent and floating- 
leaved vegetation 28 11 0.2 
Emergent vegetation 207 84 ies 
Moist-soil plants 325 152 2.0 
Sand bars/mud flats 0 0 0.0 
Scrub-shrub 999 404 6.3 
Bottomland forest 11,095 4490 69.9 
Flooded dead forest 0 0 0.0 
Baldcypress swamp 2,487 1, COTS ab /. 
Agricultural land with 
water control 0 0 0.0 
Drainage ditches ine: 69 1) 


Total 15,870 6,422 100.0 


Table 3-38. Types and amounts of waterfowl 
habitat in the Big Muddy River floodplain from 
river mile 10 to 120, including Rend Lake. 


Percent 


Type Acres Hectares of Total 


Open water 
Lakes (=20 acres, 8.1 ha) 
Ponds and sloughs 


18,865 7,634 44.3 


(<20 acres, 8.1 ha) 199 81 C5 
River 1,568 635 uy 
Total 20,632 8,350 48.4 

Submergent and floating- 

leaved vegetation 417 169 1.0 
Emergent vegetation 503 203 ler 
Moist-soil plants 2,169 878 Del 
Sand bars/mud flats 5 2 0.0 
Scrub-shrub 556 225 1.3 
Bottomland forest 17,814 7,209 41.8 
Flooded dead forest 150 61 0.4 
Agricultural land with 

water control 350 hae 0.8 
Drainage ditches 0 0 0.0 
Total 42,596 li oe LUM 
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Kaskaskia River floodplain was bottomland 
forest, 36,160 acres (14,634 ha) or 40.2 percent of 
the habitat inventoried (Table 3-39). In pre- 
settlement time, the Kaskaskia River bottoms 
Supported almost pure stands of pin oaks, and 
the acorns from these trees undoubtedly satis- 
fied thousands of Mallards and Wood Ducks. 
The next most abundant habitat type in the 
Kaskaskia floodplain was open water, represent- 
ing 35,489 acres (14,362 ha) or 39.4 percent of all 
habitat. Most of the amounts of open water 
acreage are accounted for by Lakes Carlyle and 
Shelbyville. A total of 8,182 acres (3,311 ha) 
(9.1%) of moist-soil plants and 6,994 acres (2,831 


Table 3-39. Types and amounts of waterfowl habi- 
tat in the Kaskaskia River floodplain from river mile 
2 to 220, including Carlyle and Shelbyville lakes. 


Percent 
Type Acres Hectares of Total 
Open water 
Lakes (220 acres, 8.1 ha) 30551 12,364) 133.9 
Ponds and sloughs 
(<20 acres, 8.1 ha) 1,003 406 131 
River 5.935 1,592 4.4 
Total B5 489 e462 39.4 
Submergent and floating- 
leaved vegetation 149 60 0.2 
Emergent vegetation 458 185 0.5 
Moist-soil plants 8,182 ao, 9.1 
Sand bars/mud flats 241 97 OS 
Scrub-shrub iigerds 638 1.8 
Bottomland forest 36,160 14634 40.2 
Flooded dead forest 6,994 2,831 7.8 
Agricultural land with 
water control 746 302 0.8 
Drainage ditches 0 0 0.0 
Total 89,995 36,420 100.1 





PHOTO BY MICHAEL R. JEFFORDS. 
Photo 3-25. Baldcypress swamp represented about 
16 percent of the waterfowl habitat in the floodplain 
of the Cache River in the 1970s. 
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ha) (7.8%) of flooded dead timber occurred in the 
floodplain, principally at Carlyle Lake and secon- 
darily at Lake Shelbyville. 


State and Federal Areas 

A questionnaire was circulated in 1983 to 
gather data for state (Fig. 3-9) and federally (Fig. 
3-10) controlled waterfowl habitat. Responses 
revealed that there were 126,888 acres (51,351 
ha) of wetlands, deepwater habitats, and agri- 
cultural lands flooded for waterfowl on 72 areas 
in Illinois controlled by IDOC (Table 3-40). 
These sites included areas owned, leased and 
operated, or managed under cooperative agree- 
ment with federal agencies. Of this total, 29,197 
acres (11,816 ha) were in refuge and 97,691 acres 
(39,535 ha) were open to hunting. 

Open water, the largest habitat category on 
state-controlled areas, encompassed 74,133 acres 
(30,001 ha), 58.4 percent of the total (Table 3-40). 
The next highest percentage was bottomland 
forest (13.3%); much smaller percentages were 
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Figure 3-9. The types and amounts of waterfowl habitat 
were determined for these 72 areas owned or leased and 


operated by the Illinois Department of Conservation in 1983. 
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Figure 3-10. The types and amounts of waterfowl 
habitat were determined for these federal areas 
n 1983. 


accounted for by the remaining habitat types. 
Water levels were reported as artificially manipu- 
lated on 9.4 percent, or 11,985 acres (4,850 ha), of 
various habitat types, primarily for waterfowl food 
production (Photo 3-26). In addition, 12,569 acres 
(5,087 ha) of upland agricultural fields were man- 
aged for waterfowl on state sites. 

A total of 50,155 acres (20,297 ha) of waterfowl 
habitat was located on 13 national wildlife 
refuge sites and one national forest in Illinois in 
1983 (Table 3-41, Fig. 3-10). Federally controlled 
areas included 18,635 acres (7,541 ha) of refuge 
and 31,520 acres (12,756 ha) open to hunting. 
Open water was the most common habitat with 
35,753 acres (14,469 ha), or 71.3 percent of the 
total. Moist-soil vegetation accounted for 14.2 
percent of the total and bottomland forest for 
8.9 percent. Water levels were controlled on 12.0 
percent, or 6,027 acres (2,439 ha). In addition, 
6,696 acres (2,710 ha) of upland agricultural 
fields were managed for waterfowl. 

In 1983, waterfowl habitat on the public lands 
in Illinois (state and federal combined) totaled 
177,043 acres (71,648 ha) (Tables 3-40, 3-41), 
with 47,832 acres (19,357 ha) of refuge and the 
balance open to hunting. Open water comprised 
109,886 acres (44,470 ha) of the total (62.1%). 
Within the various habitats, water levels were 
manipulated on 18,012 acres (7,289 ha). Upland 
agricultural lands managed for waterfowl 
included 19,265 acres (7,796 ha). 


Table 3-40. Types and amounts of waterfowl habitat on 72 Illinois state-owned, leased, and operated 


properties in 1983. 


Refuge 


Type Acres Hectares 
Open water 15,787 6,389 
Submergent and floating-leaved vegetation 2,046 828 
Emergent vegetation aye HPs ZOU 
Natural moist-soil plants 1,013 410 
Domestic moist-soil plants ihe 30 
Scrub-shrub 1,763 ee 
Bottomland forest 2,641 1,069 
Flooded dead forest 236 96 
Impounded agricultural land 324 8 
Other 0 

Total 29,197 11,816 
Habitat with water level manipulation 2 tal 862 


Upland agricultural fields managed 
for waterfowl 





PHOTO BY STEPHEN P. HAVERA. 


Photo 3-26. The Carlson impoundment area of 
Anderson Lake Fish and Wildlife Area planted to 
food and flooded for waterfowl, October 1983. 


A later survey of 85 state and federally 
controlled areas in Illinois was conducted in 1989 
by IDOC and updated by the Illinois Department of 
Natural Resources from 1994 to 1996. It deter- 
mined that these areas now provide more than 
220,000 acres (89,033 ha) of waterfowl habitat 
(Thornburg 1990; J.M. Levengood, Illinois 
Department of Natural Resources, pers. comm.). 
The survey revealed that waterfowl habitat on pub- 
lic areas included approximately 32,012 acres 
(12,955 ha) of upland cropland, 17,644 acres (7,140 
ha) of moist-soil vegetation, 21,162 acres (8,564 
ha) of flooded forest, and 5,450 acres (2,206 ha) of 
flooded cropland. 


SUMMARY 

Wetlands once occupied a fourth of Illinois 
landscapes and provided habitat for nesting and 
migrant waterfowl as well as a multitude of other 
wildlife species. Today over 90 percent of the 
Prairie State’s wetlands are gone and only about 
3 percent remain; many of those have been 
affected by sedimentation or development. The 
magnificent Kankakee and Winnebago marshes 
are only memories and the substance of leg- 
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Hunted Total Percent 

Acres Hectares Acres Hectares of Total 
58,346 23012 74,133 30,001 58.4 
Ao 1,925 6,803 25S ayy! 
Posy, 671 6,969 2,820 3) 
3,796 13556 4,809 1,946 3.8 
Smiso 1,269 S 2A 1,299 a5 
2,829 Las 4,592 1,858 3.6 
A237 5y/ 62 16,878 6,830 13.3 
7,488 3,030 7,724 Creda: 6.1 
255 508 579 639 lez 
190 Wi 190 Vi 0.1 
97,691 . 39,535 126,888 5) (\,,S35i1 99.9 
9,854 3,988 11,985 4 850 9.4 

12,569 5,087 


Table 3-41. Types and amounts of waterfowl habi- 
tat on Illinois federal refuge and national forestland 
areas in 1983. 


Percent 

Type Acres’ Hectares of Total 
Open water 65,753 814,469" 1.3 
Submergent and floating- 

leaved vegetation il Fests} 703 a5 
Emergent vegetation 80 a2 0.2 
Moist-soil plants 7,101 2 Oo) 4m 14i2 
Scrub-shrub 605 245 12 
Bottomland forest 4,484 115 8.9 
Flooded dead forest 394 159 0.8 
Total BOM a5 0 0 2o7—s 00.1 
Habitat with water level 

manipulation 6,027 ZA3B9°) 12.0 
Upland agricultural fields 

managed for waterfowl 6,696 270 


ends; they now exist as prime farmland con- 
verted in the name of progress. Our rivers and 
their associated wetlands are subjected to the 
insidious and continuous effects of sedimenta- 
tion and unnaturally fluctuating water levels. 

Yet, in spite of these losses and changes, wet- 
lands, especially those associated with river 
floodplains, continue to provide essential habi- 
tat for waterfowl in fall and spring as their 
instincts honed by eons of time lead them along 
traditional migration corridors. Here in these 
various floodplains the aquatic and moist-soil 
plants provide seeds and tubers as well as inver- 
tebrates, the nutrients waterfowl require for the 
rigors of migration and other activities. The bot- 
tomland forests provide protection and food but 
also natural cavities for nesting Wood Ducks and 
Hooded Mergansers. A primary asset for Illinois 
is the major contribution provided by the land 
operated by private duck clubs, some 60,000 
acres (24,282 ha) in the Illinois Valley alone. 
These areas in concert with state and federal 
properties and programs discussed in Chapter 
10, “Waterfowl Management,” are the foundation 
for the habitat that will sustain our state's water- 
fowl populations in the next century. 
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Distribution of Nesting 
Waterfowl in Illinois 


Illinois is an important migration and winter area 
for several waterfowl species. The Prairie State, 
however, undoubtedly supported more nesting 
species in presettlement times when a conserva- 
tive estimate of over 8.2 million acres (3.3 million 
ha) of pristine wetlands interlaced the bottom- 
land forest and prairies. Cooke (1906) noted that 
an article written in 1877 recorded 12 species of 
ducks that commonly bred in northeast Illinois. 
A minimum of more than 7 million acres (2.8 mil- 
lion ha) of native Illinois wetlands have been 
drained, including the expansive Kankakee and 
Winnebago marshes, the productive marshes 
along the Calumet River, and smaller wetlands 
scattered throughout central Illinois (See Figure 
3-2 in Chapter 3, “Waterfowl Habitat”). Drainage 
and development removed much of the state’s 
original nesting habitat for many species of 
waterfowl; nevertheless, some species, such as 
the Giant Canada Goose and perhaps the 
Mallard, may well nest in greater numbers today 
than they did in the past. 

Several sources document the historical and 
current distribution of nesting waterfowl in 
Illinois. For historical nesting records, we visited 
or contacted museums and universities with egg 
collections throughout North America (Appendix 
3). The scientific literature and unpublished 
reports (Appendix 4), solicited personal observa- 
tions, and Illinois Natural History Survey records 
were used to verify both historical and current 
nesting. The Illinois Breeding Bird Atlas, 
1986-1990, also provided current nesting 
information. In 1985, current nesting data were 
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solicited from the Cornell University Nest 
Record Program and from forest preserves and 
privately owned sites with wetlands where 
waterfowl might nest. In addition, three nesting 
questionnaires were circulated to 72 Illinois 
Department of Conservation (IDOC) sites 
managed for waterfowl in 1985. all IDOC and 
federally managed areas in Illinois in 1990 (151 
sites), and for county information, all IDOC dis- 
trict wildlife managers in 1990. An estimate of 
the average number of broods for each waterfowl 
species observed annually was requested on the 
1985 and 1990 questionnaires. Information from 
all records for historical and current nesting 
distribution of waterfowl was collated for pres- 
entation on a county basis. 

Although wetlands hosting nesting waterfowl 
were more widely distributed in the 1800s than 
they are today, documentation of nesting species 
was Often a result of the efforts of a few interested 
citizens or naturalists. Holder (1862:78) compiled 
a list of the birds of Illinois but remarked that 
“nothing, so far, has been done towards 
collecting eggs and nests.” Later information on 
nesting waterfowl was gathered by ornithol- 
ogists from natural history museums (Bellrose 
1992). Consequently, the historical information 
is not based on the degree of coverage or on the 
systematic sampling of current inventories, for 
example, the Illinois Breeding Bird Atlas. 
Nonetheless, every effort was made to deter- 
mine the historical species of waterfowl and 
their nesting locations in the Prairie State. The 
year 1930 was selected as the dividing line 
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between historical and current nesting. Wholesale 
drainage of Illinois wetlands began in the 1880s 
and continued into the 1920s. Thus by 1930, most 
of the transition of native wetlands to agricultural 
lands had occurred (Mulvihill and Cornish 1929; 
U.S. Department of Commerce 1978). Since then, 
the remaining wetlands have been subjected to 
other human influences, such as increased 
sedimentation and development; on the other 
hand, new reservoirs, power plant cooling lakes, 
and farm ponds have been constructed. 

Documentation was found for 106 historical 
nest records representing 15 species of water- 
fowl and American Coots; 2,471 current nest 
records were located for 17 species of waterfowl, 
American Coots, and the Common Moorhen. 
One nesting record sometimes represented 
more than one nest. 

Historical data were available for 17 counties; 
current information was obtained from all 102 
counties. Of the 151 IDOC and federally managed 
sites that responded to the questionnaire in 
1990, 133 (88.1%) reported at least one species of 
nesting waterfowl. Not all public sites contained 
wetlands. Species nesting on the publicly man- 
aged sites included nine species of ducks, the 
Giant Canada Goose, and the American Coot. 


WOOD DUCK 

The most abundant species of waterfowl 
nesting in Illinois is the Wood Duck or summer 
duck. 
accounted for about 90 percent of the breeding 
ducks in Illinois. Historically, the Wood Duck 
undoubtedly nested ubiquitously in the forests 
of the floodplains, along streams, and in sur- 
rounding marshes (Photo 4-1). Bellrose and 
Holm (1994) indicated that Wood Ducks were 
plentiful in the 1700s and 1800s and probably 
occurred in larger numbers than in later 
decades. Indeed, market hunters in Ohio found 
Wood Ducks so abundant in summer between 
1850 and 1890 that a “profitable business was 
made of hunting fledglings and flightless adults 
in the flapper stage” (Trautman 1940:189). 
Askins (1931), on a spring trip through the low- 
lands of Arkansas in the 1890s, reported that 
Wood Ducks were never out of sight and that 
thousands nested in the swampland trees. Soon 
thereafter, the clearing and drainage of bottom- 
lands dramatically reduced nesting habitat for 


Bellrose (1987a) estimated that it — 


Wood Ducks and hunting pressure remained 
strong. Grinnell (1901:142) observed, “Being 
shot at all seasons of the year they are becoming 
very scarce and are likely to be exterminated 
before long.” In Illinois, spring hunting contin- 
ued through 1913, when nesting Wood Duck 
numbers were at a low point. 

As concern for declining populations of Wood 
Ducks grew, some states took action. Beginning 
with Louisiana in 1904, 15 states had prohibited 
the hunting of Wood Ducks by 1913. In 1914, 
Illinois and six other states prohibited the 
hunting of Wood Ducks. The Federal Migratory 
Bird Act of 1913 authorized regulations to close 
hunting seasons for Wood Ducks. Passage of the 
Federal Migratory Bird Treaty Act of 1916 and 
subsequently the Migratory Bird Treaty Act 
between the United States and Canada in 1918 
afforded Wood Ducks complete protection, elim- 
inated market hunting, and encouraged enforce- 
ment. Prior to these regulations, the Wood Duck 
had been hunted legally over a long period of 
the year (from September to April) and its occur- 
rence coincided with areas of high hunting 
activity. Accordingly, it suffered heavy losses. 

After the closure of the Wood Duck hunting 
season, the prohibition of spring shooting, and 
the maturation of the eastern hardwood forest 
that followed the wholesale logging during 
European settlement, the Wood Duck gradually 
made its comeback. Gigstead (1938:603) 
remarked that the Illinois River near Havana was 
an area where the supply of waterfowl once “sur- 
passed comprehension.” According to him, 
Wood Ducks may have bred more abundantly in 
the Chautauqua National Wildlife Refuge near 





Photo 4-1. Wood Duck duckling leaving a nest site 
in a natural cavity. Ducklings are usually called out 
of the nest by the hen about 24 hours after hatching. 


Havana than anywhere else in Illinois. He also 
noted that more than 400 Wood Duck nest boxes 
had been erected on the refuge in 1937. 

An increase in Wood Ducks was evident during 
1938-1941. Observations along the Illinois River 
suggested that Wood Ducks were approaching 
the saturation point in utilizing their nesting 
habitat. In late summer, thousands of Wood 
Ducks were observed in the bottomland lakes of 
the Illinois Valley (Bellrose 1976). During 
September 1938, Hawkins and Bellrose (1941) 
reported over 10,000 Wood Ducks feeding in 
wheat stubble fields near Havana. In the middle 
of August, Gigstead (1938) reported a flock of 
4000 Wood Ducks concentrating in the vast 
American lotus beds of Duck Island Lake. 
Unfortunately, illegal hunting and trapping con- 
tinued and exerted a heavy toll. Gigstead 
(1938:608) commented on certain notorious citi- 
zens living along the Illinois River: “Some less 
profitable river men expressed the opinion that 
in as much as there was no open season on 
Wood Ducks, they were of no value and might as 
well be marketed. Authentic records of an indi- 
vidual taking 700 Wood Ducks in traps and 
selling them at $3.00 each was revealed. 
Although much of this wholesale taking has been 
stopped, some still exists and violators taking 
Wood Ducks during closed season have passed 
federal courts with fines as low as $10.00 in the 
past two years.” 

A limit of one Wood Duck was allowed in the 
bag in 15 states in 1941. The Illinois hunting 
season for Wood Ducks was reopened in 1942. 
Currently the Wood Duck is second only to the 
Mallard in the duck harvest for Illinois, the 
Mississippi Flyway, and the Atlantic Flyway. 
Although Bellrose (1976) attributed the recovery 
of the Wood Duck largely to protection from 
excessively high kills, he believed that the Wood 
Duck would never return to its pre-1900 abun- 
dance because the destruction of breeding 
habitat, the drainage of swamps, and the clearing 
of bottomland timber had been too enormous. 

Bellrose and Holm (1994) estimated the 
breeding population of Wood Ducks in Illinois to 
average 93,455 for 1981-1985, a density of 1.66 
per square mile (4.3/km’); they estimated the 
breeding population of Wood Ducks for the 
Mississippi Flyway to be 1,654,570 (about 
800,000 pairs). 

Wood Ducks currently nest in every county of 
Illinois (EC. Bellrose, Illinois Natural History 
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Survey, pers. comm.). Of the 151 public sites 
canvassed in Illinois in 1990, the Wood Duck was 
reported to nest at 80.1 percent, a higher per- 
centage than that reported for any other species. 
Many of these sites undoubtedly have artificial 
nest box programs (Photo 4—2), which can cause 
local populations to increase in areas where suit- 
able natural cavities are limited but where ade- 
quate brood cover of emergent vegetation and an 
invertebrate food supply exists. Public areas 
reporting the highest number of Wood Duck 
broods annually were located in the floodplains 
of the Illinois and Mississippi rivers. Bellrose and 
Holm (1994) reported that IDOC stream-float 
inventories for breeding female Wood Ducks 
from 1973 to 1978 revealed a higher number of 
females per mile of stream surveyed in southern 
(0.75/mi, 0.47/km) than in northern Illinois 
(0.56/mi, 0.35/km). The state average for all 
streams surveyed was 0.66 female per mile 
(0.41/km). The largest numbers of potential 
breeding female Wood Ducks were found in Bay 
Creek in Pope County (1.96/mi, 1.22/km), in the 
Big Muddy in Jackson County (1.55/mi, 0.96/km), 
and in the Little Wabash in Clay, Edwards, and 
White counties (0.89/mi, 0.55/km). Yetter (1992) 
reported an average of 2.23 breeding pairs of 
Wood Ducks per square mile (0.86/km’) of total 
land area in the springs of 1990 and 1991 in 
northeast Illinois. Information from the U.S. Fish 
and Wildlife Service (USFWS) breeding bird sur- 
vey trends indicated Wood Ducks have been 
increasing in a region that includes parts of 
Illinois, Missouri, Ohio, and Indiana at a rate of 
3.7 percent annually and 131 percent for the 
combined years 1966 to 1989. Wood Ducks in 
Illinois increased 2.7 percent annually and 85 
percent for 1966 to 1989 (Droege and Sauer 1990). 
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PHOTO BY DANIEL J. HOLM. 
Photo 4-2. Newly hatched Wood Ducks in a nest box. 
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Wood Ducks initiate nesting in central Illinois 
in early March with peak initiation throughout 
April. Few nests are begun after late June 
(Bellrose 1980a). Hens commonly renest when 
their first or second attempt is unsuccessful. 
Although more common in the South than in 
Illinois, up to 10 percent of the females may 
occasionally raise two broods in one season; 
these double nestings account for as muchas 18 
percent of the successful nests (Fredrickson and 
Hansen 1983; Kennamer and Hepp 1987; 
Haramis 1990). The Wood Duck is the only 
species of North American waterfowl known to 
accomplish this feat (Bellrose 1976). 

An average Wood Duck clutch consists of about 
12 eggs; clutches with more than 16 eggs are gen- 
erally considered dump nests with more than one 
female contributing eggs (Bellrose 1980a). 
Incubation ranges from 28 to 37 days and averages 
about 30 days. Young were successfully hatched in 
about 40 to 50 percent of the nests made in natu- 
ral cavities in central Illinois (Bellrose 1980a). 
Female Wood Ducks demonstrate a high degree of 
fidelity to nesting areas and specific nest sites. 


GIANT CANADA GOOSE 

The Giant Canada Geese inhabiting Illinois are 
part of the Mississippi Flyway Resident 
Population. The breeding range of this goose 
prior to settlement was within the prairie region 
and its adjacent areas in the Midwest and south- 


ern Canada (Fig. 4-1) (Hanson 1997). In Illinois, ° 


Canada Geese were recorded nesting in Lake, 
Cook, Marshall, Hancock, and Henry counties 
prior to 1929. Kennicott (1855) listed the Canada 
Goose as abundant in Cook County. In 1845, 
Henry Thacker (Newhouse 1874:157—158) pre- 
sented a vivid story of shooting a 14.5-pound (6.6- 
kg) goose on a nest of seven eggs located on top 
of a muskrat house at Mud Lake, 12 miles (19.3 
km) from Chicago. Thacker mistook the goose 
lying flat on the nest for an otter. In August 1875 
in Union County near Anna, Nelson (1877) 
observed a number of Canada Geese and 
reported that a farmer said they nested on ponds 
in the area every year. Nelson (1876:138) stated 
that the Canada Goose “formerly bred commonly 
in the marshes throughout the state, and still 
breeds sparingly in the more secluded situa- 
tions.” Hanson (1997:73) appropriately amended 
this statement by excluding “the hilly and heavily 
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wooded counties in the southern portions of the 
state, except those areas bordering major 
rivers—the Wabash, Ohio, Kaskaskia, Big Muddy, 
and Mississippi.” Woodruff (1907) remarked that 
the Calumet marshes once formed the breeding 
site of the Canada Goose in the Chicago area. 

In Indiana, Butler (1898:637) reported that 
Canada Geese “still breed in some numbers in 
the Kankakee region and less frequently in other 
favorable localities.” He also noted that resident 
geese were much less abundant than they had 
been previously. Hanson (1997) surmised that 
the Kankakee River marshes in Indiana and 
Illinois were possibly one of the most important 
breeding areas of the Giant Canada Goose in the 
Midwest. Phillips and Lincoln (1930-88) 
observed that “previous to drainage these 
marshes literally swarmed with fur-bearing 
mammals, ducks and geese.” In Wisconsin, 
nesting populations were thought to be highest 
in the 1850s when early settlers found them 
plentiful on prairie sloughs (Wheeler and Cole 
1990). As a result of unlimited hunting, egg col- 
lections (in some cases by the bushel), and agri- 
cultural drainage of wetlands, breeding geese 
disappeared from southern Wisconsin by the 
1890s and from northern Wisconsin by the 1930s 
(Wheeler and Cole 1990). For similar reasons, 
nesting geese in Illinois were probably rare by 
the turn of the century. 

By 1950, Giant Canada Geese were thought to 
be extinct. The recovery of this majestic race 
since its rediscovery by Harold Hanson of the 
Illinois Natural History Survey in 1962 has been 
remarkable. Hanson investigated a flock of 
Canada Geese wintering in a city park in 
Rochester, Minnesota, and identified them as 
the rare subspecies maxima. Subsequently, Giant 
Canada Geese were rediscovered to be moder- 
ately abundant with a breeding range from 
Alberta to Manitoba in Canada and to a lesser 
degree in captive flocks from western Ohio to 
Montana (Hanson 1997). Surveys by Hanson 
indicated that about 55,000 Giant Canada Geese 
were extant in 1965 (Rusch, Wood, et al. 1996). 
Hanson (1997) discovered that many captive 
and game breeder's stocks were indeed maxima. 
Programs in many states used geese from these 
sources in transplanting and restocking efforts 
to establish captive and free-flying flocks 
1981). Canada Goose restoration 
projects date back to 1927 in Michigan (Pirnie 
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Figure 4-1. Approximate breeding range of the Giant Canada Goose prior to European settle- 


ment (Hanson 1997.44). 


1938), 1932 in Wisconsin (Wheeler and Cole 
1990), 1937 in South Dakota (Hart 1963), and 
1952 in Missouri (Brakhage 1962). Establishment 
and expansion of local populations have been 
widespread, especially since Hanson's documen- 
tation of the race (Perkins and Klimstra 1984). 
Canada Geese are currently among the most 
watched of all North American wildlife, and giants 
are probably the most observed subspecies of 
Canada Geese (Rusch, Wood, et al. 1996). 

In 1967, the IDOC, through the efforts of water- 
fowl biologist George Arthur, initiated the 
Cooperative Giant Canada Goose Project to 
establish a self-sustaining, free-flying population 
on private lands in west-central Illinois. Eighty 
juvenile geese were placed in holding pens at 
four locations in Fulton and Knox counties. In 
spring 1969, 64 were released. Geese from this 
original stocking had been raised at the IDOC 


Des Plaines Game Farm from stock purchased in 
the 1950s from private breeders in Illinois. In 
1962, Hanson verified that the Des Plaines Game 
Farm birds were maxima. Since then, the west- 
central Illinois flock has steadily grown to an 
estimated 15,000 geese in 1990 and has sup- 
ported an increasingly liberal hunting season 
since 1982 (R.A. Williamson, Illinois Department 
of Natural Resources, pers. comm.) (Photo 4-3). 

As the west-central Illinois flock became 
established and expanded to approximately 
3,000 birds in the spring of 1980 (Perkins and 
Klimstra 1984), breeding populations were also 
increasing in northeast Illinois and rapidly 
becoming a nuisance in some highly urbanized 
counties. In 1980, IDOC began an Urban Canada 
Goose Relocation Program with the removal of 
358 nuisance geese from two locations in north- 
east Illinois (Williamson 1991). From 1980 to 
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1990, 10,358 nuisance geese from 180 locations 
and 1,191 eggs were removed from urbanized 
areas in Cook, Du Page, Kane, Lake, McHenry, 
and Will counties (Williamson 1991). The num- 
ber relocated from northeast Illinois, however, 
did not reduce the population or the number of 
complaints. Approximately 75 percent of the 
captured nuisance geese were released else- 
where in Illinois; the remainder were used to 
trade for such animals as Wild Turkeys, Northern 
Bobwhite chicks, and fish with Arkansas, Kansas, 
Kentucky, Mississippi, Alabama, and Oklahoma. 
From 1981 to 1984, most nuisance geese relo- 
cated in Illinois were released on surface-mined 
areas of Perry, St. Clair, Williamson, and 
Randolph counties in southern Illinois (R.A. 
Williamson, unpubl. data). By 1986, nuisance 
geese were being relocated in counties through- 
out Illinois, and a special 6-day September 
Canada Goose hunting season with a bag limit of 
two birds was established in nine northeastern 
counties (Cook, Du Page, Grundy, Kane, 
Kankakee, Kendall, Lake, McHenry, and Will). An 
estimated 1,677 geese were harvested that year 
(Williamson 1991). The 1990 fall population of 
these local geese was believed to be 
25,000—30,000 (Williamson 1991). Giant Canada 
Geese currently occupy virtually all of northeast 
Illinois wherever open water and grass occur, 
including golf courses, parks, private estates, 
Subdivisions, and water retention reservoirs. 
Giants generally have both the highest reproduc- 
tive and survival rate of any race of Canada Geese 


in the Mississippi Flyway (Rusch, Wood, et al. _ 


1996). Minimal mortality from low predation 
rates and limited hunting in suburban areas 
combined with their tolerance to human activity 
have permitted local populations to increase to 
nuisance levels. 

The number of Giant Canada Geese reported 
during the December Inventory increased dra- 
matically in the Mississippi Flyway from 151,700 
in 1984 to a high of 384,800 in 1994 (Gamble and 
Peterson 1997). In December 1994, 56,000 Giant 
Canada Geese were recorded in Illinois, up from 
7,600 in 1984. The 1994 value was third only to 
those reported in Ohio (64,086) and Wisconsin 
(57,874), and represented about 15 percent of 
the total for the Mississippi Flyway (Gamble and 
Peterson 1997). 

By 1985, Giant Canada Geese were nesting in 
scattered areas throughout Illinois with the 





Photo 4-3. Broods of Giant Canada Geese on a 
farm pond in Fulton County, May 1997. 


largest concentrations in west-central and 
northeast Illinois (Fig. 4-2). Some nesting sites, 
particularly in southern Illinois, were a result of 
nuisance relocations. In 1985, nesting Canada 
Geese were noted on 14.7 percent of 68 IDOC- 
managed sites. By 1990, they were observed on 
66.2 percent of these sites, a 51.5 percent 
increase. In addition, 57.0 percent of the 151 
state and federally managed sites claimed nest- 
ing Canada Geese. By 1990, Giant Canada Geese 
were reported to nest in all 102 counties of 
Illinois. Questionnaires from 1990 revealed that 
Fulton and Knox counties had the highest num- 
ber of broods observed; the Savanna District of 
the Upper Mississippi River supported a higher 
number of broods than that of any other public 
site. In 1991, IDOC production estimates 
recorded 1,158 goslings for Pools 12-26 of the 
Mississippi River, with 472 for Pool 12 and 175 
for Pool 26 (N. Emerick, Illinois Department of 
Natural Resources, pers. comm.). 

From 1993 to 1995, an estimated 106,000 to 
114,000 Giant Canada Geese were occupying 
Illinois during spring (Wood et al. 1993, 1994, 
1995). Of the total present in spring, the esti- 
mated breeding population of giants in Illinois 
was approximately 30,000 in 1990 and 1993 and 
about 16,500 in 1994 and 1995 (K.E. Gamble, 
U.S. Fish and Wildlife Service, pers. comm.; 
Wood et al. 1993, 1994, 1995). In spring 1995, 
there was an estimated population of approxi- 
mately 1.05 million Giant Canada Geese in the 
Mississippi Flyway; 254,000 of these were classi- 
fied as breeding pairs (Wood et al. 1995). Most 


- Giant Canada Geese nest in the southern parts 





Figure 4-2. Locations of 520 recorded nests or 
broods of Giant Canada Geese on private and public 
areas from 1956 to 1985. Eleven of the sightings 
were recorded during 1956-1969, 135 during 1970- 
1979, and 374 during 1980-1985. 


of the Canadian provinces and the northern 
states in the Mississippi Flyway, but nesting 
occurs in the southern states as well (Zenner 
1996) (Fig. 4-3). Rusch, Wood, et al. (1996) esti- 
mated that the current populations of Giant 
Canada Geese in the other three flyways could 
total one million. Information from the USFWS 
breeding bird survey trends for 1966 to 1989 
indicated that Canada Geese increased at a 4.4 
percent annual rate and 169 percent for the com- 
bined years in a region that included parts of 
Illinois, Missouri, Indiana, and Ohio; increases 
in Illinois were 4.6 percent annually and 181 per- 
cent for the period (Droege and Sauer 1990). 
The spread of Giant Canada Geese throughout 
the state was a result of the relocation program, 
the fact that Illinois lies within the traditional 
nesting range of this species, and the adaptive- 
ness and natural pioneering ability of giants to 
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move out and occupy new areas each year. Giant 
Canada Geese appear to be relatively indifferent 
to human disturbance outside of the hunting 
season and nest in a variety of urban and non- 
urban areas, including wetlands, surface-mined 
areas, reservoirs, and farm ponds. They also 
readily accept artificial nest structures (Photo 
4—4) and islands. In the spring of 1994, a pair uti- 
lized an abandoned Bald Eagle nest in the top of 
a cottonwood tree along the Illinois River in 
Mason County (R.H. Cox, Illinois Department of 
Natural Resources, pers. comm.). 

Canada Geese are monogamous, unlike most 
other waterfowl. They mate for life and both 
members of the pair raise the goslings. 
Bogardus (1874) noted that Canada Geese breed 
with tame geese. In recent years, hybrids of 
Giant Canada Geese and free-flying feral domes- 
tic (Graylag) geese have been seen in Illinois 
(Montgomery 1997). The absence of a harsh arc- 
tic nesting environment and shorter migration 
flights provide obvious nesting and survival ben- 
efits. 

Preferable nesting habitat for Giant Canada 
Geese includes areas with stable water levels in 
conjunction with grassy/legume cover, prefer- 
ably on islands. Hanson (1997) remarked that 
because the giant used different habitats for 
nesting, such as baldcypress swamp, marsh, 
prairie, and muskeg, it was more adaptable to a 
variety of environments than any other race of 
Canada Geese. Inadequate nest protection, for 
example, the absence of islands or poor nesting 
cover, can be compensated for by providing 
over-water artificial nesting structures. Brood 
habitat is not as important as it is for Wood 
Ducks. 

Giant Canada Geese generally have high pro- 
duction of young because they nest in temperate 
environments where weather does not dramati- 
cally affect reproductive success. In addition, 
they have a tendency to breed earlier in life and 
have a higher average clutch size than other sub- 
species (Rusch, Wood, et al. 1996). 

Perkins (1981) and Lawrence (1987) extensively 
investigated the nesting biology of Giant Canada 
Geese in west-central Illinois. Perkins observed 
that Giant Canada Geese began nesting on 23 
March 1979 and 17 March 1980. Lawrence found 
that 64 percent of individuals in the 2—5-year-old 
or older age classes were paired to mates of the 
same age. Perkins and Lawrence found that 
islands were preferred nest locations; about 82 
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percent of all nests observed occurred on these 
sites. They also determined that the average 
number of eggs laid per clutch was about six with 
nests containing 2-10 eggs. Incubation varies 
from 25 to 30 days and averages from 26 to 28 
days (Bellrose 1980a). An average of 4.0 goslings 
were produced per nesting pair (Perkins 1981), 


and gosling survival to fledging at eight weeks 
was estimated to be 73 percent (Lawrence 1987). 
Hatching according to Perkins and Lawrence 
peaked in west-central Illinois between 1-8 May 
for 5 years of study. Most gosling mortality 
occurred during the first few weeks after hatch. 
Nest success varied between 46 and 84 percent 





Figure 4-3. The distribution of nesting Giant Canada Geese in the Mississippi Flyway in 1995 (Zenner 


1996:10). 





Photo 4-4. Giant Canada Goose incubating eggs on 
an old duck blind in Mason County, a demonstra- 
tion of this species’ adaptive nesting abilities. 
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PHOTO PROVIDED BY THE ILLINOIS NATURAL HISTORY SURVEY. 
Photo 4-5. Giant Canada Goose nesting on an 
island in a surface-mined lake in Fulton County. 
Islands, natural or artificial, are preferred nesting 
sites for Giant Canada Geese. 





for 5 years of study, and predation was the major 
cause of failure. Average success rates for nests 
on preferred island sites (71-82%) were higher 
than those on shore (22-38%) (Photo 4-5). 
Lawrence reported that increased brood size at 
hatch, proportion of successful nesters, and 
gosling survival from older females contributed 
to higher reproductive efficiency with increasing 
age. Geese younger than 2 years did not nest, and 
renesting in the same year by older geese after 
nest destruction was relatively uncommon. 

Yetter (1992) found an average of 2.23 breed- 
ing pairs per square mile (0.86/km’) of total land 
area, an average clutch size of 5.4 eggs, and an 
average brood size of 4.9 goslings for Giant 
Canada Geese nesting in northeast Illinois dur- 
ing the springs of 1990 and 1991; he concluded 
that Canada Geese demonstrated high produc- 
tion in this region. 
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Lawrence, Perkins, et al. (1997) reported that 
57 percent of the spring population of Giant 
Canada Geese in west-central Illinois departed 
ona molt migration from mid-May through early 
June, including 81 percent of nonbreeding 
geese, 92 percent of failed nesting geese, and 13 
percent of geese that had lost broods. Molt- 
migrating Canada Geese banded or neck- 
collared in west-central Illinois were observed in 
June and July over a broad distribution of sites in 
northern Illinois, Wisconsin, Minnesota, On- 
tario, and Manitoba. Some geese were located 
as far north as the west coast of Hudson Bay, 
approximately 1,500 miles (2,414 km) from their 
Illinois breeding area. 

During 1979-1980 and 1982-1984, Perkins and 
Lawrence (1985) confirmed the nesting of nine 
species of waterfowl in wetlands on surface- 
mined areas in west-central Illinois. They 
recorded 204 broods consisting of 50 percent 
Giant Canada Geese, 39 percent Mallards, 5 per- 
cent Blue-winged Teals, 3 percent Hooded 
Mergansers, 2 percent Wood Ducks, and <1 per- 
cent each for American Black Ducks, American 
Coots, and Common Moorhens. Perkins and 
Lawrence noted that surface-mined areas pro- 
vided a mixture of wetland habitats beneficial to 
nesting waterfowl: island nest sites, expanses of 
grassy upland areas, interspersed open water, 
submersed and emergent aquatic vegetation, 
shallow feeding areas, and clear water for 
foraging by fish-eating birds. Although artificial 
wetlands in Illinois resulting from surface-mining 
provide beneficial wetlands for nesting, they 
unfortunately cannot replace the quality that was 
once found in the vast acreage of diverse native 
wetlands that have been drained or degraded. 


MALLARD 

Nesting Mallards require wetlands with 
stable water levels and adequate ground vege- 
tation nearby, principally grasses, herbaceous 
cover, marsh plants, or shrubs. Bellrose (1980a) 
found that clutches vary between | and 18 eggs 
but average about nine; incubation usually 
requires 28 days. 

Fifteen records were reported for Mallards 
nesting in Illinois prior to 1930; 968 records, in 
addition to results from the three nesting ques- 
tionnaires, were found for 1930-1996. Historical 
nest records for Mallards were reported from 1863 
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Figure 4—4. Historic (1861-1929) and current (1930-1996) nesting distribution of the Mallard, Blue-winged 
Teal, Hooded Merganser, American Coot, Northern Pintail, Ruddy Duck, Northern Shoveler, Redhead, Green- 
winged Teal, Gadwall, American Black Duck, and Lesser Scaup in Illinois. 


to 1929 for nine counties along the Illinois River 
and in northeast Illinois (Fig. 4-4). Kennicott 
(1855) reported that Mallards were abundant in 
Cook County, and many nested in the prairie. 
Nelson (1876:138) observed that Mallards were 
common summer residents in the more “secluded 
marshes” of Lake and Cook counties and “once 
nested abundantly in the prairie sloughs and along 
borders of marshes.” Ridgeway (1895:128) noted 
that isolated pairs of Mallards “undoubtedly breed 


in Illinois in a few of the more secluded localities, 
where they are reasonably free from danger of 
molestation.” Woodruff (1907) noted that some 
years prior to 1907 the Mallard was said to be 
a common resident of the Chicago area. 

In 1990, Mallards were reported to nest in all 
102 counties and on 98 of the 151 (64.9%) 
publicly managed sites inventoried. The spread 
of nesting Mallards appears to have increased in 
recent years. For 68 publicly managed sites, 
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Figure 4—4 continued. Historic (1861-1929) and current (1930-1996) nesting distribution of the Mallard, Blue- 
winged Teal, Hooded Merganser, American Coot, Northern Pintail, Ruddy Duck, Northern Shoveler, Redhead, 
Green-winged Teal, Gadwall, American Black Duck, and Lesser Scaup in Illinois. 


Mallards were reported to nest on 50.0 percent 
in 1985 and on 76.5 percent in 1990, a 26.5 per- 
cent increase. High numbers of Mallard broods 
were reported on the 1990 questionnaire for the 
Savanna District of the Upper Mississippi River, 
for Pool 21 of the Mississippi River, and for 
Fulton and Knox counties in the surface-mined 
lake region of west-central Illinois. 

In the 1980s, there was an apparent increase 
in nesting Mallards throughout the state. No 


explanation for this increasing distribution has 
been found. Possible reasons include better 
management on public and private areas; an 
increase in nesting habitat under the 1985 
Conservation Reserve Program; more artificial 
nesting structures on public and private areas; 
the release of game-farm Mallards by private 
organizations; lower and more stable water 
levels along major rivers in the 1983, 1987, and 
1988 drought years; and, perhaps, wild Mallards 
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remaining to nest in Illinois because of the 
drought and habitat destruction in the northern 
prairies. Releases of hand-reared game-farm and 
wild-strain Mallards have proven unsuccessful, 
and this practice is generally discouraged by 
management agencies (Soutiere 1989. Batt and 
Nelson 1990). Numerous studies have sug- 
gested that wild birds rapidly discover and 
exploit improved habitat and that the recovery 
of wild populations is limited by habitat quality, 
not by the availability of breeding stock (Batt 
and Nelson 1990). 

Information from breeding bird survey trends 
compiled by the USFWS from 1966 to 1989 indi- 
cated that Mallards have increased in a region that 
includes parts of Illinois, Missouri, Indiana, and 
Ohio by 1.9 percent annually and 54 percent for the 
period; the values in Illinois were 5.1 percent annu- 
ally and 214 percent for the period (Droege and 
Sauer 1990) (Photo 4-6). Yetter (1992) found an 
average of 8.75 breeding pairs per square mile 
(3.38/km°) of total land area, an average clutch size 
of 7.9 eggs, and an average brood size of 6.8 
ducklings for Mallards in northeast Illinois during 
the springs of 1990 and 1991. Yetter computed a 
productivity index of 7 percent for Mallards in 
northeast Illinois, considerably below the nest suc- 
cess rate of 15 percent necessary to maintain 
stable populations (Cowardin et al. 1985). 





Photo 4-6. Mallard ducklings hatched in 1991 ona 
grassland Prairie Chicken sanctuary near Newton 
Lake in Jasper County. Establishment of the cooling 
lake in 1977 in conjunction with nearby managed 
grasslands has resulted in a sharp increase in 
locally nesting Mallards. 


BLUE-WINGED TEAL 

Fourteen historical nesting records for Blue- 
winged Teals were made in Cook (1875-1929), 
Du Page (1927) and Henry (1874, 1896) counties 
(Fig. 4-4). Kennicott (1855) listed the Blue- 
winged Teal as abundant in Cook County, and 
Nelson (1876) reported it as a common summer 
resident in all suitable localities in northeast 
Illinois. Ridgway (1895) noted that Blue-winged 
Teals were found at all times of the year in suit- 
able locations in Illinois. Butler (1898) stated 
that good numbers of Blue-winged Teals 
remained through the summer on the Kankakee 
River in Indiana and that although it commonly 
nested there, numbers were declining each year. 

From 1930 to 1996, 296 records of nests or 
broods were recorded and, in conjunction with 
questionnaires circulated to IDOC biologists 
and public sites, nesting Blue-winged Teals were 
documented in 66 counties throughout Illinois 
(Fig. 4-4). In 1990, Blue-winged Teals were 
reported nesting on 21 of 151 (13.9%) of the pub- 
lic sites queried; the highest number of nests or 
broods were recorded for sites in Fulton (5), 
Douglas (4), and Knox (3) counties. Yetter (1992) 
found 1.04 breeding pairs of Blue-winged Teals 
per square mile (0.40/km’) of total land area in 
northeast Illinois in 1991. Information from the 
USFWS breeding bird survey indicated that 
Blue-winged Teals had increased during 1966 to 
1989 at an annual rate of 4.3 percent and an 
overall rate of 163 percent for the period in a 
region encompassing parts of Illinois, Missouri, 
Indiana, and Ohio; increases of 2.5 percent 
annually and 77 percent for the 23-year period 
were reported in Illinois (Droege and Sauer 
1990). 

Blue-winged Teals are among the last dab- 
bling ducks to nest because of their late spring 
migration (Photo 4-7) and are likely to reach 





PHOTO BY MICHELLE M. GEORGI. 


Photo 4—7. Blue-winged Teals in an area where 
nesting has been reported on Quiver Creek, Mason 


County. 


their peak of nesting in Illinois in May. They usu- 
ally favor grass for nest sites within approxi- 
mately 200 yards (183 m) of water, average about 
10 eggs per clutch, and have an incubation 
period of approximately 24 days; some renesting 
occurs (Bellrose 1980a). 


HOODED MERGANSER 

Hooded Mergansers were recorded nesting in 
eight counties between 1861 and 1929 and in 36 
counties between 1930 and 1996 (Fig. 4-4). 
Nelson (1876) reported that the species bred 
sparingly throughout the state. Most current 
nesting occurs in counties bordering the 
Mississippi, Illinois, Sangamon, and Ohio rivers 
where bottomland forests provide suitable tree 
cavities. Hooded Mergansers also accept Wood 
Duck houses as nest sites. They nested on 14 
(9.3%) of the 151 public sites responding to a 
questionnaire in 1990. The clutch size averages 
about |1 eggs, the incubation period is approxi- 
mately 32 days, and March-April is the primary 
nesting period in Illinois (Bellrose 1980a). 


AMERICAN COOT AND 
COMMON MOORHEN 

The American Coot and Common Moorhen, 
often referred to as mud hens, are not species of 
waterfowl but are aquatic members of the family 
Rallidae. American Coots were reported nesting 
in five counties from 1882 to 1929 (Fig. 4-4). 
Nelson (1876:135) described the American Coot 
as a summer resident in large marshes and “far 
from rare in any marshy situation” in northeast 
Illinois. He noted that the Common Moorhen or 
Gallinule, a rail with the body form of a small 
American Coot but with a red frontal plate on the 
head, was an abundant summer resident every- 
where in marshes and large prairie sloughs in 
northeast Illinois. Nelson (1877) reported seeing 
several pairs of Common Moorhens with full- 
grown young on a pond in Union County near 
Anna in August 1877. Van Norman (n.d.) found a 
Common Moorhen nest on Big Lake in Fulton 
County in 1936. American Coots nested in 29 
counties, mostly along the Illinois River and in 
northeast Illinois, between 1930 and 1996 (Fig. 
4—4) and were reported nesting on five (3.3%) of 
151 public sites in 1990. The Common Moorhen 
is currently on the threatened list in Illinois and 
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was found to nest in 16 counties from 1986 to 
1996. 

The nests of American Coots (Photo 4-8) and 
Common Moorhens (Photo 4-9) are constructed 
over water and attached to emergent vegetation. 
Both sexes of American Coots share in nest 
building, incubation, and brood rearing. The 
normal American Coot clutch size is 9 or 10, and 
incubation is initiated before the clutch is com- 
plete. The incubation period lasts between 21 
and 27 days and not all eggs in the clutch hatch 
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Photo 4-8. American Coot incubating her clutch on 
a marsh in Mason County restored by excess rainfall 
in 1985. The area was subsequently reconverted to 
agriculture. 





PHOTO BY BERNARD H. VAN NORMAN. 


Photo 4-9. The nest of aCommon Moorhen in a bed 
of river bulrush on Big Lake in Fulton County in 1936. 
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simultaneously. Renesting is common (Fred- 
rickson, Anderson, et al. 1977). 


NORTHERN PINTAIL 

A Northern Pintail nest was reported in 1875 
and a brood was observed in 1876 in Cook 
County. Another nest was recorded on 10 May 
1897 in Will County. Nelson (1876) noted that a 
few pairs of Northern Pintails bred each year in 
the marshes of northeast Illinois, but he did not 
know if they nested elsewhere in the state. 
Northern Pintails were reported breeding in nine 
counties from 1930 to 1996 (Fig. 4-4). Nesting of 
Northern Pintails did not occur on public sites in 
1990. The USFWS breeding bird survey indicated 
an annual increase of 0.5 percent in breeding 
populations of Northern Pintails in Illinois from 
1966 to 1989, and an increase of 12 percent for the 
entire period (Droege and Sauer 1990). Northern 
Pintails are early nesters that select open areas 
with sparse vegetation, usually within 100 yards 
(91 m) of water for nesting; they average about 
eight eggs per clutch and have an incubation 
period of approximately 23 days (Bellrose 1980a). 


RUDDY DUCK 

Ruddy Ducks were reported nesting in Lake 
County in 1875 (brood) and 1912 (brood), in 
Putnam County in 1889 (nest), and in Cook 
County on 23 July 1927 (brood). Nelson (1876) 
noted that Ruddy Ducks were summer residents 
and nested in northeast Illinois. Since 1930, this 
species has been recorded to nest in nine coun- 
ties including Cook (Fig. 4-4). Ruddy Ducks did 
not nest on public areas in 1990. 


NORTHERN SHOVELER 

Nelson (1876) noted that Northern Shovelers 
were rather common residents in northeast 
Illinois and nested in the same localities as Blue- 
winged Teals. Butler (1898) mentioned Northern 
Shovelers nesting in northwest Indiana. Northern 
Shovelers were reported nesting in Henry County 
(Bogardus 1874), in Cook County on 7 June 1890, 
and in eight counties including Cook from 1930 to 
1996 (Fig. 4-4). Staff at Moraine View State 
Recreation Area, McHenry County, reported 
Northern Shovelers nesting on that site in 1990. 


REDHEAD 

The Redhead was reported to nest in Cook 
County in 1840 and in six counties including Cook 
between 1930 and 1996 (Fig. 4-4). The Redhead 
was not reported to nest on any public site in 1990. 


GREEN-WINGED TEAL 

Nelson (1876) knew of a few instances of nests 
of Green-winged Teals in northeast Illinois and 
noted that it bred there sparingly. Ridgway (1874) 
reported that Green-winged Teals were residents 
of Illinois but bred only in the prairie districts. 
Butler (1898) noted that it was not known to breed 
in Indiana. Green-winged Teals were recorded 
nesting in Cook County on 2 June 1926 and in five 
counties including Cook since 1930 (Fig. 4-4). 
Green-winged Teals were reported nesting at 
Beaver Dam State Park in Macoupin County in 
1990. 


GADWALL 

No historical nesting records of Gadwall in 
Illinois were found. Nelson (1876) recorded the 
Gadwall as a very rare summer resident in north- 
east Illinois and saw only two or three pairs 
there during the breeding season. However, 
Gadwalls have been reported to nest in five 
counties along the Illinois River since 1930 (Fig. 
4—4) and were reported to nest on the Sanganois 
Conservation Area in Cass County in 1990. 


AMERICAN BLACK DUCK 

Kennicott (1855) listed the American Black 
Duck as nesting in the ponds and lakes of Cook 
County. Nelson (1876) reported it to be a very 
rare summer resident in northeast Illinois with 
one or two pairs nesting each year on the 
Calumet marshes. A brood was observed in 1876 
and a nest recorded in 1877 in Cook County. 
Butler (1898) suspected that American Black 
Ducks nested in northwest Indiana. American 
Black Ducks have been reported to nest in four 
Illinois counties since 1930 (Fig. 4-4). 


LESSER SCAUP 


A brood of Lesser Scaups was observed in 
Lake County on 7 June 1909. Nelson (1876) 


stated that comparatively few Lesser Scaups 
remain in northeast Illinois to breed. Butler 
(1898) observed a brood in Starke County, 
Indiana, in 1886. Lesser Scaups were reported to 
nest in La Salle, Fulton, Mason, and Cass coun- 
ties along the Illinois River from 1930 to 1996 
(Fig. 4-4). Additionally, Perkins and Lawrence 
(1985) suspected that Lesser Scaups nested in 
Fulton County on surface-mined lakes in 1979 
and 1980. A brood was seen on Anderson Lake 
Fish and Wildlife Area in Fulton County in 1989. 


CANVASBACK 

Canvasbacks were recorded nesting in Cook 
County in 1840 and in 1965 and in Franklin 
County in 1982. No other records or observations 
of Canvasbacks nesting in Illinois were found. 


AMERICAN WIGEON 

Bogardus (1874) noted that Mallards, teals 
and American Wigeons bred in the Winnebago 
Swamp in northwest Illinois in large numbers. 
Nelson (1876:140) wrote that the American 
Wigeon in northeast Illinois was a “not very rare 
Summer resident” and remained until about 
April 20th. He went on to note that it “nests 
about the borders of marshes and sloughs.” Two 
broods were reported in Indiana; one was 
observed in Steuben County in 1889 and the 
other in Starke County in 1897 (Butler 1898). 
Recently, American Wigeons were reported to 
nest in Randolph County in 1975 and in Mason 
County in 1983. 


RING-NECKED DUCK 

Nelson (1876:141) recorded that Ring-necked 
Ducks breed about the marshes in northeast 
Illinois but in smaller numbers than the “com- 
paratively few” Lesser Scaups that remain to 
breed. Ring-necked Ducks were recorded as 
nesting in Madison County in 1983 and in 
Mason County in 1989. 


RED-BREASTED 
MERGANSER 

The only historical information found on the 
nesting of Red-breasted Mergansers in Illinois 
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was a comment by Ridgway (1895:190) that this 
species breeds from “the northern portion of the 
state northward.” Since 1930, Red-breasted 
Mergansers were reported nesting in Mason 
County in 1936 and in Cook County in 1991. 


COMMON GOLDENEYE 

The only report of Common Goldeneyes nest- 
ing in Illinois was submitted by personnel at 
Weldon Springs State Park in De Witt County in 
1990. 


SUMMARY 

The primary species of waterfowl nesting in 
Illinois today are Wood Ducks and Giant Canada 
Geese. The nesting of Mallards is apparently 
becoming more commonplace throughout the 
State. These three species currently nest at 
higher densities in Illinois than they have for 
several decades—a rather remarkable turnabout 
for the Wood Duck that was protected from 
hunting for nearly half a century and the Giant 
Canada Goose that was thought to be extinct as 
recently as 35 years ago. Blue-winged Teals, 
Hooded Mergansers, American Coots, and 
Common Moorhens nest to a lesser extent in 
Illinois; the nesting of most other waterfowl 
species is rather rare in the state. 
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Food Habits of Waterfowl 


Information about the food habits of migratory 
waterfowl is necessary for effective manage- 
ment. The last extensive study in Illinois of 
waterfowl food habits was based upon the con- 
tents of waterfowl gizzards collected during 
1938-1940 (Anderson 1959). Since then, wetland 
losses due to urban and agricultural develop- 
ment and sedimentation have reduced the 
quantity and quality of waterfowl habitat in 
Illinois. Although the number of acres in corn 
production has increased somewhat, along with 
the better yields of hybrids, fall tillage remains a 
common practice and the availability of waste 
grain to migratory waterfowl is thereby reduced. 
On the other hand, the construction of several 
flood-control reservoirs and power-plant cooling 
lakes has created new waterfowl habitat in areas 
where little existed. 


PREVIOUS STUDIES 

The earliest study of waterfowl food habits in 
Illinois was conducted by Uhler (1933b), who ana- 
lyzed the contents of 87 Mallard “stomachs” from 
the Duck Island Club along the Illinois River in 
Fulton County. Bellrose (1938) examined 79 duck 
gizzards collected from Starved Rock Pool near 
Ottawa and the Duck Island Club. Martin and 
Uhler (1939) listed the foods contained in 185 
duck gizzards from 11 locations in Illinois. 
Anderson's (1959) classic work was based on 
4,977 duck gizzards from 17 species collected at 
32 private duck clubs and commercial pickers 
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along the Illinois and Mississippi rivers during 
1938-1940. The foods found in 88 Lesser Scaups 
collected in 1948 from Pool 19 of the Mississippi 
River were reported by Rogers and Korschgen 
(1966). Bell and Klimstra (1970) analyzed the con- 
tents of 561 “crops” of Canada Geese from 
Horseshoe Lake Wildlife Management Area 
(WMA) in southern Illinois. Root (1970) summaz- 
rized the foods of 119 Mallards collected at 
Mallard Farms Duck Club in Woodford County 
along the Illinois River. The results from analyses 
of 409 gizzards of five species of diving ducks col- 
lected from Pool 19 of the Mississippi River were 
reported by Thompson (1973). Sweet (1976) 
studied the food habits of 220 Mallards and 
Wood Ducks from Oakwood Bottoms Greentree 
Reservoir in southern Illinois. Stinauer (1976) 
examined the contents of 581 Mallard and 162 
Lesser Scaup gizzards from Pools 18 and 19 of the 
Mississippi River. Paveglio and Steffeck (1978) 
reported on the food habits of 151 diving ducks 
from Pool 19 of the Mississippi River. Sanderson 
and Anderson (1981) examined the diet of 
Mallards and the incidence of Asiatic clams in the 
diet of 15 other species of waterfowl at Sangchris 
Lake State Park (SP). Potts (1985) identified the 
gizzard contents of Lesser Scaups harvested at 
Lake Shelbyville. Gates (1989) examined the diets 
of Canada Geese on or near Union County WMA. 
With the exception of Anderson (1959), these 
studies have been limited in the number of water- 
fowl species examined, geographically localized, 
or have combined data from different species. 


114 Waterfowl of Illinois 


THE PRESENT STUDY: 
OBJECTIVES AND EXTENT 
The objectives of the present study were 1) to 
determine the principal foods used by waterfowl 
in Illinois, with emphasis on the Mallard; 2) to 
assess changes in food habits since the last major 
study (1938-1940); 3) to examine differences in 
major foods among the various geographic 
regions of the state; 4) to determine, where pos- 
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statewide evaluation because it accounted for 
approximately 81 percent and 52 percent of all 
duck-use days in the fall on the Illinois and 
Mississippi rivers, respectively, from 1948 to 
1996 (see Table 6-28 in Chapter 6, “Migration, 
Distribution, and Abundance’) and represented 
about 54 percent of the Illinois duck harvest 
from 1961 to 1995 (see page 341 in Chapter 8, 
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“Waterfowl Harvest”). It is not surprising, there- 
fore, that management practices on a majority of 
the public and private waterfowl areas have been 
directed to the food requirements of the 
Mallard. During 1955-1996, peak fall numbers of 
Mallards in the Illinois River and central 
Mississippi River regions averaged 32.4 percent 
of the winter inventory population for the 
Mississippi Flyway, a statistic that documents 
the importance of waterfowl habitat in Illinois to 
migrating Mallards. A large sample size was nec- 
essary if the geographical and chronological 
aspects of the fall diet of Mallards were to be 
adequately addressed by our study, and we col- 
lected 9,300 Mallard gizzards from 45 locations 
throughout the state during the hunting seasons 
of 1979-1981 (Fig. 5-1). 

The Mississippi River, particularly Pool 19 
(Keokuk Pool), is an important fall concentration 
area for diving ducks. Indeed, Trauger and Serie 
(1974:71) wrote that “Keokuk Pool has been 
characterized as the most important inland area 
for migrating diving ducks in North America.” 
Lesser Scaup accounted for an average of 
approximately 21 percent of the total duck use- 
days in the fall for the Mississippi River from 
1948 to 1996 (see Table 6-28 in Chapter 6, 
“Migration, Distribution, and Abundance”). We 
collected 378 Lesser Scaup gizzards from Pool 19 
during 1979-1982 to assess the use of food 
resources on that critical area; 238 Lesser Scaup 


gizzards were collected from six other locations - 
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Figure 5-1. Locations of public hunting areas, pri- 
vate hunting areas, and commercial pickers where 
waterfowl gizzards were collected for food habits 
analyses during various falls, 1978-1983. 


for comparison. Smaller samples of the gizzards 
of other diving ducks, including Redheads (39), 
Ruddy Ducks (16), and Ring-necked Ducks (15), 
were collected from locations along the 
Mississippi River. 

Although a majority of the Mississippi Valley 
Population (MVP) of Canada Geese winters in 
southern Illinois, only two studies of their food 
habits have been conducted there (Bell and 
Klimstra 1970; Gates 1989). During 1981 and 
1982, we collected 512 Canada Goose gizzards at 
Rend Lake SP and Union County and Horseshoe 
Lake wildlife management areas (Fig. 5-1); these 
were used to determine fall and winter food 
habits in that region. 

We also analyzed contents of 265 Wood Duck 
gizzards collected mainly from the Illinois River 
valley during 1978-1983. The Wood Duck has 
increased in abundance in Illinois during recent 
decades and averages approximately 13 percent 
of the Illinois duck harvest. It is now second only 
to the Mallard in numbers taken (see Table 8-6 
in Chapter 8, “Waterfowl Harvest”). In addition to 
these species, gizzards were also analyzed from 


218 Green-winged Teals, 37 Northern Pintails, 31 
American Wigeons, 22 Gadwalls, and 6 Black 
Scoters. A mixed sample of 164 Blue-winged and 
Green-winged Teals was collected at Carlyle 
Lake WMA during the 1981 September teal sea- 
son to identify the foods consumed by teals dur- 
ing early migration. 


THE PRESENT STUDY: 
METHODOLOGY 

Prior to the hunting season, most cooperators, 
including private hunting clubs, public hunting 
areas, and commercial duck pickers, were sup- 
plied with |-gallon (3.8-l) plastic jugs partially 
filled with 10 percent formalin or 95 percent 
ethanol for the collection of gizzards. Gizzards for 
each species of waterfowl were placed in sepa- 
rate jugs and labeled according to the week of 
the season in which they had been collected. 
Some cooperators preferred to freeze gizzard 
samples. At the end of the hunting season, 
gizzards were collected and delivered to W. L. 
Anderson of the Illinois Department of 
Conservation for preliminary processing of the 
food contents and determination of shot inges- 
tion rates for a separate study. The collection 
method was adapted from Anderson (1959) to 
allow direct comparison with his study. 
Collection of esophagi and proventriculi was not 
practical because of the large sample, the wide 
distribution of sample locations, and the 
reliance on cooperators to provide samples. 

Each gizzard was opened and its contents 
washed into a bowl 10 inches (25 cm) in diameter. 
Washing was continued and the bowl was moved 
in a “panning” motion to flush organic and other 
less dense materials over the lip and into a 60- 
mesh (0.1-in [0.3-cm] grid) sieve with a 12-inch 
(30.5-cm) diameter. The “food” sample from the 
sieve and the “grit” sample from the bowl were 
removed and placed on separate sheets of blot- 
ting paper. These samples were subsequently 
transferred to a tray with retaining edges, labeled 
with sequentially numbered tickets, and air-dried 
for at least 24 hours. After drying, each food sam- 
ple was sealed in a 2.4 by 3-inch (6.1 by 7.6-cm) 
plastic bag, fluoroscoped to determine the 
presence of ingested shot, and frozen for later 
analysis. Grit samples were examined manually, 
X-rayed for the companion study on shot inges- 
tion, and then sealed in bags. 
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The food samples remained frozen until they 
were examined by personnel at the Illinois 
Natural History Survey. Each bag was opened 
and the contents placed in a petri dish and 
examined with a 7 x 30-power zoom binocular 
dissecting microscope. The food contents were 
identified, measured using the dry volumetric 
method (Rogers and Korschgen 1966; L. J. 
Korschgen, Missouri Department of Con- 
servation, pers. comm.), and recorded to the 
nearest 0.01 ml on separate note cards. 
Volumetric determinations were made using |- 
ml, 5-ml, 10-ml, and 25-ml graduated cylinders. 
After the food material was placed in the cylin- 
der, the contents were compressed slightly with 
a small dowel to remove air spaces. 
Measurements of bulky items were made by 
adding a known volume of #9 steel shot, sub- 
tracting the known amount, and retrieving the 
steel shot with a magnet. Volumes of small num- 
bers of seeds in gizzard samples were frequently 
estimated by multiplying the number of seeds 
by the calculated average seed volume for that 
species; unit volumes for a species of seed were 
calculated by measuring a larger volume of 
seeds with uniform size and counting the num- 
ber in the sample. We considered this procedure 
more accurate than attempting to measure very 
small volumes. Samples of all foods found in 
gizzards were placed in a reference collection. 
Leroy J. Korschgen, Food Habits Specialist, 
Missouri Department of Conservation, provided 
reference samples and graciously identified 
numerous unknown items throughout the study. 

A sample of grit from each species was 
measured to the nearest 0.1 ml using the dry 
volumetric method to determine average vol- 
ume. All grit samples were inspected to deter- 
mine if any food had been retained with the grit. 
Grit samples from diving ducks often contained 
Molluscan shells and shell fragments; therefore, 
each sample from a diving duck was examined, 
and when shells occurred, they were measured 
and included as food for that individual. 

Primary references used to identify foods were 
Martin and Barkley (1961), Delorit (1970), and 
Montgomery (1977) for seeds; Hitchcock (1935), 
Fassett (1940), Mason (1957), Britton and Brown 
(1970), and Mohlenbrock (1975) for vegetative 
parts and some seeds; Pennak (1978) for inver- 
tebrates in general; and Burch (1975a, 1975b, 
1982) for Pelecypoda and Gastropoda. Scientific 
and common names followed the taxonomy of 
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Martin et al. (1951), Winterringer and Lopinot 
(1977), Scott and Wasser (1980), Fassett (1985), 
Mohlenbrock (1986), and Reed (1988) for plants: 
Burch (1975a, 1975b, 1982) and Clarke (1981) for 
Mollusca; Pennak (1978, 1989) and Stoetzel 
(1989) for other invertebrates; and Banks et al. 
(1987) for vertebrates. 

Percent occurrence and percent volume were 
used to express results. We defined percent occur- 
rence as the proportion of the total number of 
gizzard samples for a species in which a given food 
occurred. Volume was summarized using the 
aggregate volume method in which all volumes 
recorded for a given food in a set of samples is 
summed and divided by the total volume of all 
foods in the set and expressed as a percent 
(Martin et al. 1946). Tabular lists of “major” foods 
for a set of samples were ranked in order of 
decreasing percent volume. An item classified as 
“major,” “important,” or “principal” for a group of 
samples meant that the item accounted for 21 
percent of the food volume for that species. The 
actual importance of a food is more accurately 
determined by comparing both occurrence and 
volume measurements. An item with high per- 
centages of both occurrence and volume indicates 
a food of high quality, quantity, or preference. A 
high occurrence and low volume for an item may 
indicate low quality or quantity or suggest that the 
item is eaten infrequently but retained in the giz- 
zard longer. A high volume and low occurrence 
may indicate a food of localized abundance or one 
on which individuals forage efficiently. 

The order of presentation of the results of the 
food habits investigation for individual duck 
species in this chapter follow the magnitude of 
the sample size of gizzards collected for each 
species. Results for Canada Geese and Black 
Scoters are presented last. 

Availability of food is an important aspect of 
food habits studies (Goodman and Fisher 1962) 
but was not determined in our study because of 
statewide sampling sites. Consequently, caution 
must be exercised when considering the prefer- 
ence, selection, or importance of a given food. 
The importance of a food in the present study is 
based upon the percent of total (aggregate) vol- 
ume of that item in the diet without considera- 
tion of its availability. 


BIASES CONCERNING THE 
USE OF GIZZARD CONTENTS 
Questions have been raised regarding the 
bias that results from differential digestion rates 
when gizzard contents are used to determine 
foods consumed by waterfowl. Concern has also 
been expressed that the diet and body condition 
of hunter-harvested ducks may differ from those 
collected by researchers (Sheeley and Smith 
1989; Dufour et al. 1993; Heitmeyer et al. 1993). 
Nevertheless, gizzards were used in this study 
because 1) results could be compared with 
those of Anderson (1959): 2) a major companion 
study of ingested shot was conducted on the giz- 
zard contents; and 3) the large samples were col- 
lected by volunteers statewide, and gizzards 
were easily identified and convenient to handle. 
An understanding of the potential biases in 
the use of gizzard contents for food habits 
studies is important in interpreting the present 
study. Swanson and Bartonek (1970) used both 
field and laboratory procedures to identify a sig- 
nificant bias associated with food analysis in giz- 
zards of Blue-winged Teals. The laboratory phase 
of their study consisted of 13 feeding trials with 
pairs of 7-week-old Blue-winged Teal drakes. The 
ducks were subsequently sacrificed and exam- 
ined for force-fed foods in the digestive tracts 
(esophagus, proventriculus, proventriculus and 
gizzard, gizzard and intestine, and intestine and 
cloaca) over a series of intervals from 2.5 min- 
utes to 72 hours. They concluded that a signifi- 
cant disagreement existed between esophageal 
and gizzard contents, that this difference was 
related to different decomposition rates, and 
that the magnitude of the bias increased in 
direct proportion to the time lapse between 
feeding and sampling. However, the magnitude 
of the bias may also have been affected by the 
methods employed in the study. Comparisons of 
esophageal and gizzard contents were based on 
numbers of items counted instead of relative 
volumes; the latter is a standard method 
employed in summaries of food _ habits 
(Korschgen 1971). Swanson and Bartonek 
counted items only if they were sufficiently 
intact to ensure accurate enumeration. This 
technique probably excluded significant por- 
tions of softer materials from gizzard samples 
because those items were no longer intact. If 
volume had been used instead of number of 
items, this bias may not have been a factor. 
Korschgen (1971:246) argued that “numbers of 


items eaten often are of little more than aca- 
demic interest because size [volume] of food 
items is not taken into account.” 

Most field studies that found significant dis- 
agreements between gizzard and gullet (esopha- 
gus and proventriculus) contents involved spring, 
summer, and early fall waterfowl foods (Perret 
1962; Bartonek and Hickey 1969; Dirschl 1969. 
Swanson and Bartonek 1970); these studies 
generally concluded that the importance of soft- 
bodied animals was reduced and _ hard-coated 
seeds inflated by relying only on gizzard contents. 
Dillon (1957, 1959) and Wright (1959) also 
reported a distortion of food habits because hard- 
coated seeds remained in the gizzards of wintering 
waterfowl. These biases may not be as critical in 
studies of late fall and winter food habits of water- 
fowl when animal matter is not as prevalent in the 
diet, especially for Mallards (Table 5-1). 

Much of the following discussion concerns 
Mallards, the most extensively investigated 
species in our study. Numerous studies show 
that Mallards eat plant parts (mainly seeds) 
almost exclusively during fall and winter. 
Sugden and Driver (1980) reported that by mid- 
September, Mallards in Saskatchewan obtained 
90 percent or more of their food from grain fields 
and, thus, had completed the transition to a 
plant diet characteristic of late fall and winter. A 
review of fall and winter studies where data were 
listed separately for Mallards revealed that in 
most studies plant foods accounted for over 90 
percent of the diet (Table 5-1). The proportion of 
animal matter identified by most other investi- 
gators in fall and winter diets of Mallards was 
similar whether gizzards or gullets, or both, were 
used in the analyses. Based on these factors, any 
reduction in the importance of animal matter 
caused by the use of gizzards in fall and winter 
studies of Mallards is probably minimal. 

Perry and Uhler (1982) investigated the food 
habits of Canvasbacks on Chesapeake Bay and 
found a close relationship between food in the 
gullet and in the gizzard. In that study, animal 
matter comprised 94 percent and 96 percent of the 
food volume in gullets and gizzards, respectively. 
Important animal foods included both hard- 
shelled mollusks, such as Baltic clams, and soft- 
bodied invertebrates, such as Polychaete worms 
(Nereis sp.) and scuds (Leptocheirus plumulosus). 

Craven and Hunt (1984) found the frequency 
of occurrence of major foods was similar in both 
proventricular and gizzard samples from Canada 


Food Habits 117 


Geese. From 188 digestive tracts, four additional 
species of plants were added from proventricu- 
lar samples; furthermore, three of the four 
Species occurred only in trace amounts, and the 
fourth occurred in only one sample. 

Overemphasis on the importance of hard- 
coated seeds as a result of their resistance to 
digestion in gizzard samples has been reported 
by several authors. Dillon (1957) compared 
esophageal samples with proventricular-gizzard 
samples and found somewhat similar propor- 
tions of the most prevalent seeds and some of 
the less prevalent seeds in both samples, but 
three species of hard seeds had a higher 
frequency of occurrence in “stomach” samples. 
However, this discrepancy would not have 
greatly affected his conclusions about major 
foods consumed. In a similar comparison, Dillon 
(1959) reported considerable reordering in the 
ranking of foods in gullet and gizzard samples of 
Mallards because of hard-coated seeds. Wright 
(1959:294), in another comparison of Mallard 
gullets and gizzards, observed, “Each gizzard 
contained approximately the same foods as did 
the gullet, except that several also contained 
indigestible seeds. . . .” These studies suggest 
that similar results may be obtained using either 
method, if the investigator takes into account 
the possible bias associated with very hard 
seeds. In the interpretation of gizzard analyses, 
seeds with hard coats should perhaps be con- 
sidered lower in value than their relative vol- 
umes suggest. Even when ingested in large 
quantities, hard-coated seeds may be voided 
intact (Swanson and Bartonek 1970), thereby 
contributing little nutritional value. However, 
hard seeds may be used as supplemental grit 
(Dillon 1957) and the relative ash content of 
such seeds (Dillon 1959) suggests that they may 
contribute to mineral requirements. 

Analyses restricted to birds actively feeding, 
as suggested by Swanson and Bartonek (1970), 
may also result in biases. When a collection site 
is selected, the investigator has predetermined 
that birds taken will contain only foods available 
at that specific place. Extrapolation of results to 
a larger geographic area may result in the erro- 
neous assumption that food resources are 
homogeneous throughout the area. Stieglitz 
(1966) reported this sampling bias in a food 
habits study of diving ducks on Apalachee Bay, 
Florida. Even though observations by Stieglitz 
indicated that common widgeongrass was heav- 
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ily used by diving ducks, none was found in food 
samples because no birds had been collected in 
areas where common widgeongrass was avail- 
able. In addition, it is difficult to collect a suffi- 
cient sample of actively feeding birds in studies 
encompassing large geographic areas. Samples 
of hunter-killed birds collected from several 
locations usually contain individuals that have 
fed in a wide variety of habitats. However, gullets 
of hunter-killed birds are often empty or contain 
little food (Drake 1970; Perry and Uhler 1982), 
making it necessary to rely on gizzard contents 
to obtain sufficient sample sizes. 


MALLARD 

As a result of the wide variation of major foods 
used by Mallards in different areas of Illinois, we 
divided the data into six geographic regions. 
These divisions were based on geographic rela- 
tionships and similarity of food habits among 
collection sites and included the upper Illinois 
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Figure 5—2. Six geographic regions and two collec- 
tion sites used in the analyses of Mallard food 
habits, 1979-1981. 







River, Illinois/Mississippi river confluence, upper 
Mississippi River, northeast Illinois, Kaskaskia 
River, and Big Muddy River region. In addition, 
two individual sites were included: Sangchris 
Lake SP and Mermet Lake Fish and Wildlife Area 
(FWA) (Fig. 5-2). All identified Mallard foods 
summarized by region are presented in Appendix 
5. Energy and nutritional characteristics of seeds, 
vegetative parts of plants, and animal foods 
found in Mallard gizzards are presented in 
Appendices 6, 7, and 8, respectively. The esti- 
mated yields of various species of waterfowl food 
plants are provided in Appendix 9. 


Upper Illinois River 

The region of the upper Illinois River included 
15 collection sites between Spring Valley and 
Meredosia (Fig. 5-2). During the hunting 
seasons of 1979-1981, 4,308 Mallard gizzards 
were collected from this region. Over 90 percent 
of the 2,825 Mallard gizzards collected during 
the 1938-1940 seasons and analyzed by 
Anderson (1959) were from this region and 
reflected Mallard food habits there at that time 
(Photo 5-1). The rankings of the major foods 
(21% of the food volume) found in Mallard giz- 
zards in the upper Illinois River region in 
1938-1940 compared with those of 1979-198] 
did not differ (P = 0.96; Wilcoxen matched pairs 
test). 

Comparisons of the major foods found in the 
two studies indicated that corn, the most impor- 
tant food based on percent volume, was 
consumed in virtually equal proportions during 
both periods (Table 5-2, Photo 5-2). Rice cutgrass 
was the second most important food in both stud- 
ies but made up a larger proportion of the diet 
(12.83%) in 1938-1940 than it did during the cur- 
rent study (5.46%) (Photo 5-3). Moist-soil plants 
aS a group made up 31.2 percent of the major 
foods in the diet of Mallards during 1938-1940 
and a somewhat comparable value of 26.2 percent 
during 1979-1981 (Photo 5-4). During 1979-1981, 
Japanese millet, buckwheat (Fagopyrum esculentum), 
and sorghum—food plants intensively managed 
for waterfowl—were major foods representing 
10.6 percent volume of the Mallard diets, but they 
were not found in the diets of Mallards during 
1938-1940. Additionally, during 1979-1981 the 
aquatic plants of common hornwort (coontail), 
longleaf pondweed, and common arrowhead 
(Photo 5-5) no longer composed an important 
part of the Mallard diet as they had in 1938-1940 
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Photo 5-1. Plant seeds consumed by waterfowl during fall migration in Illinois, 1938-1940 and 1978-1983 
from left to right: (top row) giant bur reed, common pickerelweed, American lotus, common buttonbush, 
longleaf pondweed; (second row) curltop ladysthumb, Pennsylvania smartweed, swamp smartweed, marsh 
knotweed, chufa flatsedge; (third row) coast barnyard grass, Japanese millet, common barnyard grass, rice 
cutgrass, water hemp (Amaranthus rudis); (bottom row) common arrowhead, hooded arrowhead, American bul- 
rush, softstem bulrush, fennelleaf pondweed (Anderson 1959:292). 


(10.4%). Other important foods during 1979-1981 
included the tubers and seeds of chufa flatsedge, 
Pennsylvania smartweed, curltop ladysthumb, 
coast barnyard grass, common barnyard grass, fall 
panicum, ferruginous flatsedge, giant ragweed, 
and common buttonbush. Several of these items 
were also important during 1938-1940. The aver- 
age volume of food per gizzard during 1979-1981 
(2.33 ml) was less than half that reported by 
Anderson (1959) (4.97 ml). 

Bellrose and Anderson (1943) noted several 
factors that affect the supply of plant foods in a 
given year, including seed production and acces- 
sibility. In the Illinois River valley, fluctuations of 
water levels greatly influence the vegetative 
growth and the seed production of plants among 
years (Bellrose 1941; Low and Bellrose 1944); 
however, Bellrose and Anderson (1943) found 
that plant seeds deposited in a given year may 
remain available to waterfowl as food in suc- 
ceeding years if germination did not occur. 


Bellrose and Anderson (1943) derived an 
index of the value of plant species as duck foods 
in the Illinois River valley from 1938 to 1940 
based upon the availability of plants and the 
consumption of their parts by ducks. Their rank- 
ing of plant species in order of importance as 
duck foods was excellent: rice cutgrass, coast 
barnyard grass, common _ barnyard grass, 
Japanese millet (Photo 5-6), smartweeds 
(Polygonum spp.), and flatsedges (Cyperus spp.); 
good: giant bur reed, common hornwort, pony 
grass (teal grass), common arrowhead, marsh 
knotweed, and longleaf pondweed:; fair: common 
buttonbush, spikerushes (Scirpus spp.), water 
hemp (Amaranthus tuberculatus), prairie cordgrass, 
fennelleaf (sago) pondweed, and white water lily; 
poor: river bulrush, American lotus, common 
pickerelweed, halberd-leaved rose mallow, 
southern naiad, annual wild rice, baby pond- 
weed, and long-leaved ammannia. 
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Table 5-2. Percentages of occurrence and volume for the major foods identified in Mallard gizzards obtained dur- 
ing fall from the upper Illinois River region, 1979-1981, and from the Illinois and Mississippi rivers, 1938-1940. 


1979-1981 1938-1940° 
(n = 4,308) (n = 2,825) 
Percent Percent ~~ Percent Percent 

Food Item? Occurrence Volume Occurrence Volume 
Corn (Zea mays) 51.05 47.97 44.46 Ajay 
Rice cutgrass (Leersia oryzoides) 16.11 5.46 20.35 12733 
Japanese millet (Echinochloa frumentacea) 5.48 4.93 Os O; 
Buckwheat (Fagopyrum esculentum) 4.55 S91 0 0 
Chufa flatsedge tubers (Cyperus esculentus) 7.92 3.45 675 Ves2 
Pennsylvania smartweed (Polygonum pensylvanicum) 26.97 a2) 14.83 23 
Coast barnyard grass (Echinochloa walter!) 6.50 3.09 323 0.91 
Common barnyard grass (Echinochloa crusgalli) 8.06 2.30 13.84 4.87 
Fall panicum (Panicum dichotomiflorum) 10.42 1.88 0 0 
Ferruginous flatsedge (Cyperus ferruginescens) 8.61 78 0 0 
Sorghum (Sorghum vulgare) 2.76 1.74 0 0 
Giant ragweed (Ambrosia trifida) 7.99 1.41 0 0 
Chufa flatsedge seeds (Cyperus esculentus) 6.83 1.19 ows (ber 
Curltop ladysthumb (Polygonum lapathifolium) 23.38 1.18 20.78 0.89 
Common buttonbush (Cephalanthus occidentalis) 9.84 Par sleseys 1.05 
Common hornwort (Ceratophyllum demersum) 0.98 0.10 14.37 Ta 
Marsh knotweed (Polygonum coccineum) ens 0.38 46.55 4.15 
Water hemp (Amaranthus rudis) 4.97 0.48 0 0 
Longleaf pondweed (Potamogeton nodosus) TUR Se 0.31 29.13 tes: 
Common arrowhead (Sagittaria latifolia)’ 2.09 U5z 3715 1.26 
Wheat (Triticum aestivum) ihe 0.47 1335 ee) 
Redroot flatsedge (Cyperus erythrorhizos) 1.74 0.38 3.40 1.09 

Total plant matter 99.44% 97.73% 

Total animal matter 0.56% L210 

Average food volume/gizzard 2:33 ml 4.97 ml 

Average grit volume/gizzard 22 inl 2.95 ml 


* Items representing =1 percent of the food volume in one or both periods. 
® Anderson (1959:294, 296). 

‘ Not listed but may have occurred in trace amounts. 

* Includes both tubers and seeds. 





PHOTO BY MICHELLE M. GEORGI. 





Photo 5-2. Corn represented about 48 percent of Photo 5-3. Rice cutgrass was an important food for 
the diets of Mallards in the Illinois River valley Mallards in Illinois during the falls of 1938-1940 
during the falls of 1938-1940 and 1979-1981. : and 1979-1981 (Anderson 1959:328). 





PHOTO BY MICHELLE M. GEORGI. 


Photo 5-4. Moist-soil plants, which grow naturally 
on mudflats or in impoundments, are an important 
and varied source of nutrition for many species of 
ducks during fall and spring migration. When inun- 
dated, moist-soil vegetation also hosts good popu- 
lations of invertebrates, which add protein and 
other important nutrients to the diet of migrating 
waterfowl. 


Similar to Anderson's (1959) findings, our 
comparisons of principal Mallard foods by 
weekly collection periods revealed that the pro- 
portion of corn in the diet increased as the 
season progressed (Fig. 5-3). The apparent 
decline in corn use during the last week (4-11 
December) is unreliable because only 2 years of 
data were available for that week as a result of a 
change in hunting season dates. Corn increased 
consistently as the season progressed during 
each of the 3 years, reaching levels approaching 





~ PHOTO BY MICHELLE M. GEORGI. 


Photo 5-5. The seeds and tubers of common arrow- 
head were considered a good food source for ducks 
during fall in the Illinois River valley in 1938-1940, 
but it was not among the major foods used by 
Mallards in this region during 1979-1981. 
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PHOTOS BY STEPHEN P. HAVERA. 
Photo 5-6. Barnyard grasses, or millets, were an 
important food source for Mallards in Illinois. 
Common barnyard grass (top) and coast barnyard 
grass (middle) grow naturally on mudflats or in 
impoundments. Japanese millet (bottom) is a culti- 
vated species, which must be planted each summer 
to achieve good seed production. 
70 percent of the diet by the final week of the 
season. Consumption of Japanese millet, buck- 
wheat (Fagopyrum esculentum), and sorghum 
declined noticeably after the first 3 weeks. 
Natural moist-soil food plants maintained a 
more consistent proportion of the diet, although 
all foods other than corn declined toward the 
end of the season. Other foods that were impor- 
tant during one or more weekly periods but 
accounted for <1 percent of the overall food vol- 
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Table 5-3. Percentages of occurrence and volume for the major foods identified in Mallard gizzards obtained 
during fall from the Rice Lake and Anderson Lake fish and wildlife areas and Sanganois Conservation Area in 
the upper Illinois River region during 1979, 1980, and 1981. 





1979 1980 1981 
(n = 544) (n = 1,082) (n = 344) 

Percent Percent Percent Percent Percent Percent 
Food Item? Occurrence Volume Occurrence Volume Occurrence Volume 
Corn (Zea mays) 21226 (WVieae: 21.99 13.42 67295 70.01 
Coast barnyard grass (Echinochloa walteri) SS un PAU) ess 10.47 2.96 0 0 
Rice cutgrass (Leersia oryzoides) 24.41 8.61 18.85 4.57 5.98 3727 
Japanese millet (Echinochloa frumentacea) 14.17 8.60 23.04 25:40 3.85 3.08 
Common barnyard grass (Echinochloa crusgalli) 22,09 8.40 17.80 6.49 4.70 1230 
Ferruginous flatsedge (Cyperus ferruginescens) 25555 7.86 22:55] 6.97 0.43 0.12 
Redroot flatsedge (Cyperus erythrorhizos) 9.45 6.00 2.09 O27 0 0 
Wheat (Triticum aestivum) 7207 4.21 4.71 1.50 0.43 0.04 
Chufa flatsedge tubers (Cyperus esculentus) 10.24 3.47 18.85 5.01 0.85 0.04 
Chufa flatsedge seeds (Cyperus esculentus) 14.17 Bie 18.85 sifele. 0.43 0 
Marsh knotweed (Polygonum coccineum) 16.54 1.64 iN Jae O77 13.68 0.30 
Common buttonbush (Cephalanthus occidentalis) 18.11 1.34 22.51 262 14.53 2 


Giant ragweed (Ambrosia trifida) iiser? 1.09 5.24 0.92 4.70 0.21 


Curltop ladysthumb (Polygonum lapathifolium) 29.92 1.04 9.47 O69 7 13.25 0,93 
Pennsylvania smartweed (Polygonum pensylvanicum) 12.60 1.04 15.18 0.67 20.94 1.76 
Buckwheat (Fagopyrum esculentum) 0 0 2.62 1.58 0 0 
River bulrush (Scirpus fluviatilis) 6.30 0.51 733 OF Aaa 0.45 
Unclassified barnyard grasses (Echinochloa spp.) 236 0.65 sheds) 2.78 0.85 0.01 
Bearded sprangletop (Leptochloa fascicularis) 0 0 3.66 Zale 0 0 
Duckweed (Lemna spp.) 0.79 0.19 2.09 14 ECA 0.88 
Sorghum (Sorghum vulgare) Ba5 0.45 5.76 3.28 1.28 0.16 
Soybean (Glycine max) 0 0 1.05 1.14 0 0 
Brittle naiad (Najas minor) 0 0 0 0 173 151 
Algae 0 0 0:52 0.08 5.56 2.93 
Creeping water primrose VJussiaea repens) 2536 0.02 te 0.03 5.56 1:96 
Total plant matter 98.96% 98.97% 99.10% 
Total animal matter 1.04% 1.03% 0.90% 
Average food volume/gizzard 1.82 ml 3.09 ml 2.98 ml 


* Items representing 21 percent of the food volume on one or more areas in at least one year. 


ume for the season included redroot flatsedge, sorghum and buckwheat (Fagopyrum esculentum), 


leafy pondweed, marsh knotweed, giant bur 
reed, duckweed (Lemna spp.), redroot amaranth, 
and common arrowhead. 

We were able to collect sufficient samples of 
gizzards during each of the 3 years of the study 
from three areas in the upper Illinois River 
region and could, therefore, assess annual vari- 
ation in major foods. Food use by Mallards on 
Rice Lake and Anderson Lake fish and wildlife 
areas and Sanganois Conservation Area (CA) 
generally reflected trends in the entire region 
(Table 5-3). The use of corn varied dramatically 
during the 3-year period from a low of 13.42 per- 
cent of the food volume in 1980 to a high of 
70.01 percent in 1981. The increase of corn in the 
diet in 1981 was coupled with a noticeable 
decrease in the diversity of major foods (= 1.0%) 
from 15 in 1979 and 17 in 1980 to 9 in 198]. 
During 1980, Japanese millet replaced corn as 
the top food and the other managed foods, 


were major items. 





100 
FALL PANICUM GIANT RAGWEED 

E ae SS 
= a —— 
=; 
2 } 
z 
= 
oO 
o BARNYARD GRASSE 
oO 
> 
w 40 
SS 
= 
= 
O 


pe) 
(2) 


0 
17-23 23-30 
Oct 


30 Oct- 6-13 13-20 20-27 
Oct 6 Nov Nov Nov Nov 


Weeks 


27 Nov- 4-11 
5Dec Dec 


Figure 5-3. Cumulative values of the weekly aver- 
age of the aggregate volume of major foods found 
in Mallard gizzards (n = 4,308) during the hunting 
season for the upper Illinois River region, 
1979-1981. 


These three wildlife areas are dependent on 
water levels in the Illinois River to de-water 
moist-soil areas, but they have levees capable of 
preventing low-level river fluctuations from 
flooding moist-soil beds during the growing sea- 
son. Therefore, moist-soil production is often 
higher on these areas during years when draw- 
downs are achieved with no significant floods 
during the growing season than it is in the rest 
of the upper Illinois River region. During 1979 
and 1980, the proportion of moist-soil foods was 
higher and the proportion of corn was lower in 
samples from these three areas than in the 
remainder of the upper Illinois River region, a 
finding that reflects the greater degree of water 
control. Corn accounted for 17.63 percent and 
13.42 percent of the food volume, respectively, 
in 1979 and 1980 on the three wildlife areas, 
compared with 49.62 percent (1979) and 48.71 
percent (1980) for the other sites in the region. 
Insufficient samples were available in the upper 
Illinois River region outside of these three 
wildlife areas in 1981 for a similar comparison. 

The level of the Illinois River at Havana, near 
the vicinity of Rice Lake and Anderson Lake fish 
and wildlife areas and Sanganois CA, during the 
growing seasons of 1979-1981 illustrated why 
moist-soil plants were more abundant in 1979 
and 1980 than in 1981 (Fig. 5-4). The river fell to 
432.4 feet mean sea level (MSL) by the week of 
3-9 July in both 1979 and 1980 and remained 
near that level for 6 weeks. Low-level fluctua- 
tions later in the growing season did not overtop 
levees on the three areas except for a brief 
period at Rice Lake FWA in 1979, after which the 
river fell quickly. However, these late-season 
fluctuations affected moist-soil plant beds on 
unprotected mudflats throughout the region. In 
1981, river levels were below 434.9 feet MSL 
(exposing 15% of the potential mudflat acreage) 
for only one week prior to the week of 18-24 
September. By that date, the growing season 
was too advanced for moist-soil plants to 
mature and provide food (Bellrose et al. 1979). 
Consequently, the amount of corn dramatically 
increased in the Mallard diet. 





Illinois/Mississippi River Confluence 

The region of the Illinois/Mississippi river 
confluence included 12 collection sites along 
the lower Illinois River from Kampsville to 
Grafton, and along the Mississippi River 
between Lock and Dam 22 and St. Louis, 
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Missouri (Fig. 5-2). During the hunting seasons 
of 1979-1981, 1,970 Mallard gizzards were col- 
lected from this region. Rice cutgrass accounted 
for the highest percent of the food volume 
(14.44%) of any item in this region during the 3- 
year period (Table 5-4, Photo 5-7). However, 
four species of smartweeds (Pennsylvania, curl- 
top ladysthumb, swamp, and marshpepper), 
made up the most important food group, 
collectively representing 28.73 percent of the 
food volume. Both Pennsylvania smartweed and 
curltop ladysthumb occurred more frequently 
than rice cutgrass in the samples. Corn was the 
fourth most important food and accounted for 
11.14 percent of the food volume. Other major 
foods included Japanese millet, creeping water 
primrose, common barnyard grass, giant rag- 
weed, common buttonbush, fall panicum, chufa 
flatsedge tubers, wheat, softstem bulrush, and 
duckweed (Lemna spp... 

In contrast to the upper Illinois River region, 
analysis of major foods by weekly collection 
periods in the river confluence region did not 
reveal an increasing proportion of corn in the 
diet as the season progressed (Fig. 5-5). In fact, 
only relatively minor fluctuations of principal 
foods occurred during the collection period. 
Eighteen items yielded =1 percent of the food 
volume during a weekly period but were not 
major foods over the entire season: American 
bulrush, watermilfoil, fennelleaf pondweed, 
barnyard grass (Echinochloa muricata), longleaf 
pondweed, chufa flatsedge seeds, redroot 
flatsedge, water hemp, pin oak, prickly sida, 
hairy crabgrass, ferruginous flatsedge, common 
ducksmeat, algae, common ragweed, blunt 
spikerush, gray dogwood, and southern naiad. 

Principal Mallard foods in the confluence 
region were similar over the 3 years with rice 
cutgrass, Pennsylvania smartweed, and curltop 
ladysthumb consistently achieving the highest 
percent volume (Table 5-4). The proportion of 
corn in the diet ranged from 5.84 percent in 1979 
to 15.20 percent during 1980 when it was the top 
item. The smartweeds taken as a group were 
most important each year, accounting for 29.46 
percent, 22.16 percent, and 49.86 percent of the 
food volume for major foods in 1979, 1980, and 
1981, respectively. 


Upper Mississippi River 
Nine collection sites located along Pools 
12-22 of the Mississippi River represented the 
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upper Mississippi River region (Fig. 5—2). During 
the hunting seasons of 1979-1981, 872 Mallard 
gizzards were collected from this region. Corn 
was the most important item, 48.95 percent of 
the food volume (Table 5—5). The second most 
important food by volume was rice cutgrass 
(9.12%). no other food item made up >4 percent 
of the total volume. 

Analysis of principal Mallard foods in the 
upper Mississippi River region by weekly collec- 
tion periods indicated that although some fluc- 
tuation occurred, the proportion of corn in the 
diet increased as the season progressed, 
reaching a high of 82 percent of the total volume 
during the last week, 28 November—5 December 
(Fig. 5-6). Rice cutgrass made up a fairly 
constant proportion of the diet, but other major 
foods fluctuated throughout the season. Only 
four foods other than corn were found to be 
major items during five or more weeks. The 
number of major foods reported during weekly 
collections ranged from 19 during week two, 
when corn occurred at its lowest level (30%), to 
only six items during the last week when corn 
accounted for 82 percent of the diet. Eighteen 
foods accounted for >1 percent of the total vol- 
ume during a weekly period in a given year but 
were not principal foods for that year: fennelleaf 
pondweed, watermilfoil, common ducksmeat, 
fall panicum, algae, swamp smartweed, gray 
dogwood, southern naiad, yellow-fruit sedge, 
giant bur reed, dotted smartweed, scuds 
(Amphipoda), water boatmen, common. hack- 
berry, yellow bristlegrass, American lotus, 
unclassified acorns, and Virginia wild rye. 

Annual variation of Mallard food habits in the 
upper Mississippi River region was investigated 
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Photo 5-7. Rice cutgrass represented the highest 
volume in the fall diet of Mallards examined in the 
Illinois/Mississippi river confluence region, 
1979-1981. 
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Figure 5-4. Weekly averages of the elevation of the 
Illinois River at Havana from 26 June to 15 October, 
1979-1981. 
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Figure 5-5. Cumulative values of the weekly aver- 
age of the aggregate volume of major foods found 

in Mallard gizzards (n = 1,967) during the hunting 
season in the Illinois/Mississippi river confluence 
region, 1979-1981. 

during 1980 and 1981 (Table 5-5). Data for 1979 
were not included because the sample was small 
(n = 44) and included only one collection site. 
Corn was the most important food based on per- 
cent volume during both years and increased 
from 24.65 percent in 1980 to 56.21 percent in 
1981. Rice cutgrass ranked second both years, but 
the ranking of other principal foods varied with 
only seven other items making up 21 percent of 
the total volume during each season and 16 items 
accounting for =| percent of the total volume for 
both years combined. Nine foods were major 
items during either 1980 or 1981 but made up <1 
percent of the combined total volume. 


Northeast Illinois 
The northeast region included four collection 
sites in McHenry, Kane, Will, and Grundy coun- 
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ties (Fig. 5-2). During 1980 and 1981, 256 
gizzards were collected from this region. Corn 
was by far the most important food, occurring in 
59.77 percent of the gizzards and accounting for 
69.78 percent of the food volume (Table 5-6). 
Each of only eight other foods achieved =1 per- 
cent of the Mallard diet. No comparison of food 
habits between the 2 years was made because 
only 50 gizzards were collected in 1980. Weekly 
sample sizes were also too small to permit valid 
comparisons. 


Kaskaskia River 

The Kaskaskia River region was represented by 
collection sites at Carlyle Lake WMA and Baldwin 
Lake of the Kaskaskia River FWA along the 
Kaskaskia River (Fig. 5-2). During 1979-1981, 588 
gizzards were collected from the region. Corn was 
the most important food, occurring in 27.89 
percent of the gizzards and accounting for 26.29 
percent of the food volume (Table 5-7). Curltop 
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Figure 5-6. Cumulative values of the weekly average 
of the aggregate volume of major foods found in 
Mallard gizzards (n = 673) during the hunting season 
in the upper Mississippi River region, 1979-1981. 


ladysthumb and Pennsylvania smartweed ranked 
second and third representing 10.46 percent and 
8.02 percent of the food volume, respectively; 


Table 5-5. Percentages of occurrence and volume for the major foods identified in Mallard gizzards obtained 
during fall from the upper Mississippi River region, 1979-1981. 








1979-1981 1980 1981 
(n = 872) (n= 215) (n = 613) 
Percent Percent Percent Percent Percent Percent 

Food Item? Occurrence Volume Occurrence Volume Occurrence Volume 
Corn (Zea mays) 43.58 48.95 21.86 24.65 903/73 56:21 
Rice cutgrass (Leersia oryzoides) 16.63 9.12 24.19 11.67 14.36 8.61 
Pennsylvania smartweed (Polygonum pensylvanicum) 25.00 Dano 28.84 3.74 24.96 3.28 
Duckweed (Lemna sp.) 8.37 2.41 3.26 2:53 10.28 2.41 
Faber bristlegrass (Setaria faberi) Jai 1.97 SufZ 0.47 8.81 2606 
Common barnyard grass (Echinochloa crusgalli) 8.49 1.89 TALS rls 133 1.16 
Curltop ladysthumb (Polygonum lapathifolium) 23.28 63 2556 ie fe 23.00 has 
Giant ragweed (Ambrosia trifida) 4.47 1.62 7.91 2.89 3.43 ies2 
Longleaf pondweed (Potamogeton nodosus) 10.89 1.50 1.86 0.04 13770 1.81 
Marshpepper smartweed (Polygonum hydropiper) Oe 1.49 55a 0.59 10.93 1.87 
Brittle naiad (Najas minor) 3.78 , 44 0 0 5.38 1.98 
Wheat (Triticum aestivum) 4.59 1.34 11.16 4.34 2.45 0.48 
Softstem bulrush (Scirpus validus) 16.63 1.26 odd 0.92 18.92 E29 
River bulrush (Scirpus fluviatilis) 12.96 1325 10.70 1.65 14.19 1.20 
Common arrowhead (Sagittaria latifolia)’ en Tole 4.19 2.49 7.83 eld 
Common hornwort (Ceratophyllum demersum) 7.00 1,05 Sel 2 0.13 8.16 1.41 
Creeping water primrose Jlussiaea repens) — — ay Ws 3.64 0 0 
Common ducksmeat (Spirodela polyrhiza) — 5.58 2.03 0.49 O13 
Blunt broom sedge (Carex tribuloides) -— — 4.19 1.82 0.49 0.01 
Japanese millet (Echinochloa frumentacea) — a= 2.79 1.69 13] 0.40 
Unclassified acorns (Quercus spp.) — 2.79 1.58 0.65 0.19 
Redroot flatsedge (Cyperus erythrorhizos) — 3.26 1.39 0 0 
Fennelleaf pondweed (Potamogeton pectinatus) — — 6.98 1354" Dalal 0.54 
Pin oak (Quercus palustris) _ — 1.40 Lary 0 0 
Fall panicum (Panicum dichotomiflorum) — 0 0 210) iS 

Total plant matter 9971/ % 99.93% 98.92% 

Total animal matter 0.83% 0.07% 1.08% 

Average food volume/gizzard 2.58 ml 2.40 ml 2.67 ml 

Average grit volume/gizzard 2572 





* Items representing 21 percent of the volume for 1979-1981 or in one or both 1980 and 1981. 


> Includes both tubers and seeds. 


however, both species occurred in a higher 
proportion of gizzards (46.94% and 48.64%, 
respectively) than corn (27.89%). Other impor- 
tant foods that accounted for at least 3 percent of 
food volume were Japanese millet, rice cutgrass, 
common barnyard grass, and fall panicum. 
Because of an uneven distribution of samples, 
no comparisons were made between years or 
weeks of the season in this region. Other foods 
recorded as important during only one of the 
three collection years but accounting for <1 per- 
cent of the food volume for the three years com- 
bined were longleaf pondweed, wheat, caddisfly 
(Trichoptera) larvae, watermilfoil, unclassified 
acorns, dotted smartweed, leafy pondweed, pin 
oak acorns, softstem bulrush, fennelleaf 
pondweed, common hornwort, giant bur reed, 
southern naiad, and faber bristlegrass. 


Big Muddy River 

The Big Muddy River region included two col- 
lection sites, Rend Lake SP and Oakwood 
Bottoms Greentree Reservoir (Fig. 5—2). During 
1979-1981, 401 gizzards were collected from the 
region. Pin oak was the most important food by 
volume (36.33%) and occurred in more gizzards 
than any other item (34.16%) (Table 5-8). In addi- 
tion, fragments of acorns not classified 
accounted for 4.12 percent of the total volume; 
most of those were probably also pin oak. Corn 
ranked second and made up 8.36 percent of the 
food volume. Common buttonbush, sorghum, 
and Pennsylvania smartweed accounted for more 





Table 5-6. Percentages of occurrence and volume for 
the major foods identified in 256 Mallard gizzards 
obtained during fall from the northeast region, 
1980-1981. 


Percent Percent 

Food Item? Occurrence Volume 
Corn (Zea mays) 59.77 69.78 
Rice cutgrass (Leersia oryzoides) EIS) 5.04 
Curltop ladysthumb 

(Polygonum lapathifolium) 26.56 2.01 
River bulrush (Scirpus fluviatilis) 30.08 1.94 
Buckwheat (Fagopyrum esculentum) eh3 1.68 
Watermilfoil (Myriophyllum spp.) 9.38 1.30 
Giant bur reed 

(Sparganium eurycarpum) 21.09 1.24 
Pennsylvania smartweed 

(Polygonum pensylvanicum) Faas fe: 
Softstem bulrush (Scirpus validus) 23.44 1.05 

Total plant matter 99.58% 

Total animal matter 0.42% 

Average food volume/gizzard 3.33 ml 

Average grit volume/gizzard 2.3 ml 


* Items representing =>1 percent of the food volume. 
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than 3 percent of the volume. An uneven distri- 
bution of sample sizes precluded seasonal or 
annual comparisons of food habits. Other foods 
that made up 21 percent of the Mallard diet 
during a given year but not for the three years 
combined, were creeping water primrose, algae, 
hairy crabgrass, chufa flatsedge tubers, giant bur 
reed, giant ragweed, faber bristlegrass, barnyard 
grass (Echinochloa muricata), spotted ladysthumb, 
branching bur reed, unclassified insects, swamp 
beggarticks, shallow sedge, tall swamp marigold, 
catchfly cutgrass, and swamp loosestrife. 


Sangchris Lake State Park 

Sangchris Lake SP in central Illinois was one 
of two sites not included in a region (Fig. 5—2). 
During 1979-1981, 446 gizzards were collected at 
this power plant cooling lake. One of the most 
striking characteristics of food habits recorded 
from this site was that each of only four items 
accounted for =1 percent of the total volume for 
the 3-year period indicating the rather poor food 
diversity available at power plant cooling lakes 
(Table 5-9). Corn was the most important item, 
occurring in 67.71 percent of the gizzards and 
accounting for 58.25 percent of the food volume. 
The aquatic plants of brittle naiad and longleaf 
pondweed ranked second and third with 21.03 
percent and 9.51 percent of the volume, respec- 
tively. Unclassified naiad (Najas spp.) accounted 
for 1.20 percent of the food and was made up of 
indistinguishable fragments of brittle and 
southern naiads. 

Comparison of annual food habits data from 
Sangchris Lake SP revealed that corn far sur- 
passed all other foods each year in both percent 
occurrence and percent volume (Table 5-9). 
Brittle naiad ranked second during 1979 and 
1980 and a close third in 1981. Longleaf 
pondweed was third in 1979 and 1980 and sec- 
ond in 1981. Other foods were variable, with the 
greatest diversity of major items occurring in 
1981 when the volume of corn was lower than in 
other years. 


Mermet Lake Fish and Wildlife Area 
Mermet Lake FWA, a waterfowl management 
area in Massac County (Fig. 5-2), was also con- 
sidered separately because of the unique 
Mallard food habits recorded there. Southern 
naiad, a submergent aquatic plant, was the most 
important food, occurring in 53.21 percent of the 
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Table 5-7. Percentages of occurrence and volume 
for the major foods identified in 588 Mallard 
gizzards obtained during fall from the Kaskaskia 
River region, 1979-1981. 


Percent Percent 

Food Item? Occurrence Volume 
Corn (Zea mays) 27,89 26.29 
Curltop ladysthumb 

(Polygonum lapathifolium) 46.94 10.46 
Pennsylvania smartweed 

(Polygonum pensylvanicum) 48.64 8.02 
Japanese millet 

(Echinochloa frumentacea) 10.54 7.66 
Rice cutgrass (Leersia oryzoides) 15.64 753 
Common barnyard grass 

(Echinochloa crusgalli) 14.80 4.95 
Fall panicum 

(Panicum dichotomiflorum) 11.39 3.63 
Sorghum (Sorghum vulgare) ceell/ 2.70 
Marshpepper smartweed 

(Polygonum hydropiper) pepe! 2.49 
Common buttonbush 

(Cephalanthus occidentalis) 10.20 2.02 
Algae 4.42 (jeste: 
Duckweed (Lemna spp.) PD ate ioe, 
Junglerice barnyard grass 

(Echinochloa colonum) Lue 
Muskgrass (Chara spp.) 22) 
Common ducksmeat 

(Spirodela polyrhiza) 4.25 Al 
Chufa flatsedge tubers 

(Cyperus esculentus) 272 1.01 

Total plant matter 98.68% 

Total animal matter 132% 

Average food volume/gizzard 2.16 ml 

Average grit volume/gizzard 1.8 ml 


* Items representing >1 percent of the food volume. 


gizzards and accounting for 44.78 percent of the 
total volume (Table 5-10). The managed foods of 
Japanese millet, sorghum, and buckwheat 
(Fagopyrum esculentum) ranked second, third, and 
eighth, respectively, making up 9.34 percent, 
6.92 percent, and 2.42 percent of the diet. Other 
principal items that accounted for more than 3 
percent of the volume were corn, common barn- 
yard grass, common buttonbush, and beg- 
garticks (Bidens tripartita). 

Southern naiad was the most important food 
at Mermet Lake FWA during 1979 and 1980, com- 
prising over 43 percent of the total volume in 
both years; other principal foods were inconsis- 
tent between years (Table 5-10). Japanese millet 
was the second most important food in 1979 but 
made up <1! percent of the volume in 1980. 
Conversely, sorghum was unimportant in 1979 
but ranked second in 1980. The shift in use of 
these managed foods reflects annual changes in 


Table 5-8. Percentages of occurrence and volume 
for the major foods identified in 401 Mallard 
gizzards obtained during fall from the Big Muddy 
River region, 1979-1981. 


Percent Percent 

Food Item? Occurrence Volume 
Pin oak (Quercus palustris) 34.16 36133 
Corn (Zea mays) 10.22 8.36 
Common buttonbush 

(Cephalanthus occidentalis) 3 ey, yep) 
Sorghum (Sorghum vulgare) 8.73 4.63 
Unclassified oak (Quercus spp.) 12.97 4.12 
Pennsylvania smartweed 

(Polygonum pensylvanicum) 27.43 iS ale 
Unclassified beggarticks (Bidens spp.) 9.48 2.66 
Beggarticks (Bidens tripartita) 4.74 27, 
Duckweed (Lemna spp.) 7.48 ildeio 
Rice cutgrass (Leersia oryzoides) Gras 1.81 
Common barnyard grass 

(Echinochloa crusgalli) 6.73 1.66 
Common ducksmeat 

(Spirodela polyrhiza) 4.24 156 
Japanese millet 

(Echinochloa frumentacea) 25 1.47 
Fall panicum 

(Panicum dichotomiflorum) 7.48 1.46 
Buckwheat (Fagopyrum esculentum) 2.00 1.41 
Devils beggarticks (Bidens frondosa) 5.49 1.40 
Marshpepper smartweed 

(Polygonum hydropiper) 6.23 Ly, 
Common hornwort 

(Ceratophyllum demersum) 6.73 Ite 
Curltop ladysthumb 

(Polygonum lapathifolium) 12.97 1.04 

Total plant matter 99.00% 

Total animal matter 1.00% 

Average food volume/gizzard 2.77 ml 

Average grit volume/gizzard 1.3 ml 


* Items representing >1 percent of the food volume. 


the cropping plans for impoundments that are 
drawn down and reflooded for waterfowl. 


Comparisons Among the 
Regions and Sites 

Mallards are highly adaptable in their feeding 
habits and use a wide variety of natural and cul- 
tivated food plants in different localities 
(Bellrose 1980a). In the current study, 300 plant 
species, 65 invertebrate taxa, and | vertebrate 
group were identified in Mallard gizzards. 
Comparisons between major foods among the 
sampling regions in Illinois demonstrate the 
variation in Mallard diets (Fig. 5-7). To simplify 
comparison, food plants were divided into 
classes based on life-form of the vegetation and 
whether the plant was “natural” or cultivated; 
corn was considered separately. The classes are 


Table 5-9. Percentages of occurrence and volume for the major foods identified in Mallard gizzards obtained during fall from Sangchris Lake State Park, 


1979-1981. 


1981 
(n = 94) 


Percent 
Occurrence 


1980 
n= 122 


Percent 
Occurrence 


1979 


1979-1981 


n = 230 


Percent 
Occurrence 


n = 446 


Percent 
Occurrence 


Percent 


Percent 


Percent 


Percent 
Volume 


Volume Volume 


Volume 


Food Item? 


54.79 


60.64 
15.96 
65.96 


56.76 64.75 62.35 


22.85 
12.61 


71.74 
chery) 


DB25 


67.71 


Corn (Zea mays) 


10.96 


THis 


25275 


45.90 


21.03 


8652 


Brittle naiad (Najas minor) 


3.58 
1.09 


50.00 
0.82 


54.78 


Bet 
1.20 


Sis o: 
0.90 


Longleaf pondweed (Potamogeton nodosus) 


Unclassified naiad (Najas spp.) 
American lotus (Nelumbo /utea) 


320 
0.40 
1.47 


Z: 


4.26 
1.06 
14.89 


43.62 


15 
0.22 
O15 
0.08 


1.30 
6.09 
8.70 
6.96 


0.07 
0.12 


2.46 
6.56 
4.92 


Pennsylvania smartweed (Polygonum pensylvanicum) 


Softstem bulrush (Scirpus validus) 


42 
ao 


0. 


15.96 


1.24 


Curltop ladysthumb (Polygonum lapathifolium) 


Horned poolmat (Zannichellia palustris) 
Giant bur reed (Sparganium eurycarpum) 


3.74 
1.07 


6.38 
245 


0.67 


0.82 


99.68% 99.95% 


98.86% 


99.36% 


Total plant matter 


0.05% 
213ml 


1.14% 0.32% 
IRA tan 


1.78 ml 


0.64% 


Total animal matter 


1.97 ml 
2.8 ml 


Average food volume/gizzard 
Average grit volume/gizzard 


* Items representing =1 percent of the food volume for 1979-1981 or in one or more years. 
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defined as follows: “other agricultural” refers to 
all cultivated plants, except corn, including 
sorghum, buckwheat (Fagopyrum esculentum), 
Japanese millet, and wheat; natural “moist-soil” 
plants include pioneering annual plants that 
become established on exposed mud flats, in 
very shallow water, and in low wet areas; “sub- 
mergent and floating-leaved” aquatic plants 
encompass both rooted and nonrooted plants 
with leaves and stems growing entirely on or 
below the water's surface; “emergent” plants are 
erect, rooted, herbaceous aquatic plants 
(usually perennial); “woody” plants include 
seeds and fruits of trees and shrubs. Among the 
six regions and two individual sites, corn was 
the most important class four times based on 
percent volume, followed by natural moist-soil 
plants (twice), submergent and floating-leaved 
aquatics (once), and woody plants (once) (Fig. 
5-7). These results illustrate the importance of 
regional or site-specific analyses of food habits 
when studying a large geographic area. A 
statewide summary of Mallard food habits con- 
veys little information about the actual Mallard 
diet in a specific area of the state. 

Regional analyses of major food classes reflect 
the availability of the various foods within a given 
region. Use of corn was highest in the northeast 
region (69.78%) (Fig. 5-7). Waterfowl habitat in 
that region consists largely of remnant glacial 
lakes and potholes, many of which have experi- 
enced severe degradation from agriculture or 
urban development. Management for moist-soil 
and cultivated waterfowl food plants is not 
widespread. Emergent plants, such as bulrushes 
and cattails, often dominate the shallow-water 
zones, and account for a higher percentage of the 
diet in the northeast region than in any other 
region. The lack of other food resources apparently 
necessitated a high dependence on waste corn. 

Corn comprised about half of the diet in both 
the upper Illinois River and upper Mississippi 
River regions (Fig. 5-7). Submergent and floating- 
leaved and emergent aquatic plant foods were 
more prevalent in Mallard gizzards from the 
upper Mississippi River than from the upper 
Illinois River. Many species of aquatic plants have 
virtually disappeared from the upper Illinois River 
region as a result of sedimentation, fluctuating 
water levels, and other types of pollution 
(Bellrose et al. 1979). Use by Mallards of natural 
moist-soil plant foods was slightly higher and 
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other agricultural foods including Japanese millet 
and buckwheat (Fagopyrum esculentum) was much 
higher in the upper Illinois River than in the 
upper Mississippi River region, probably a result 
of the greater number of public and private water- 
fowl areas that manage for moist-soil plants and 
flood agricultural crops in the region of the upper 
Illinois River. 

In contrast to these two regions, corn 
accounted for only 11.14 percent of the diet in 
the region of the Illinois/Mississippi river conflu- 
ence, and moist-soil foods made up over half of 
the diet (Fig. 5-7). The Mallard diet in the 
confluence region (Fig. 5—5) also did not demon- 
strate an increasing use of corn as the season 
progressed as occurred in the upper Illinois 
River (Fig. 5-3) and upper Mississippi River (Fig. 
5-6) regions. This difference in the use of corn is 
probably related to the abundance of natural 
foods in the confluence region rather than the 
availability of corn. Although crop fields are 
more widespread in the upper Illinois River and 
upper Mississippi River regions than in the con- 
fluence region, all three regions are intensively 
farmed (Illinois Cooperative Crop Reporting 
Service 1982). These data suggest that natural 
foods, when available in sufficient quantity, may 
be preferred to corn. Similarly, the increased use 
of corn later in the season in the upper Illinois 





River and upper Mississippi River regions may 
have been due, to some degree, to a depletion of 
natural foods rather than a preference for a food 
with a higher energy content (Appendix 6). Corn 
contains a high percentage of carbohydrates 
and, therefore, is relatively high in energy con- 
tent, but many natural foods provide similar 
caloric values. However, when a large amount of 
corn is available, it can be eaten quickly by 
Mallards to satisfy their energy requirements in 
a relatively short time. If Mallards consume a 
higher proportion of corn late in the season as a 
result of increased energy demands, the same 
trend should have been evident in the conflu- 
ence region as well. Drake (1970:113), who 
studied Mallard food habits on Eufala National 
Wildlife Refuge, Alabama, noted, “Mallards gen- 
erally utilized the food item available in the 
largest quantity; however, they utilized preferred 
natural foods, when available during mild 
weather, even though corn was available in 
larger quantities.” 

Moist-soil foods also accounted for the 
highest proportion of the Mallard diet (39.36%) 
in the Kaskaskia River region (Fig. 5-7). The rela- 
tively high proportion of other agricultural foods 
(10.36%) was primarily a result of plantings in 
impoundments at Carlyle Lake WMA. 

In the Big Muddy River region, foods from 


Table 5-10. Percentages of occurrence and volume for the major foods identified in Mallard gizzards obtained 
during fall from Mermet Lake Fish and Wildlife Area, 1979-1980. 


1979-1980 1979 1980 
(n = 280) (n = 162) (n = 118) 
Percent Percent Percent Percent Percent Percent 

Food Item? Occurrence Volume Occurrence Volume Occurrence Volume 
Southern naiad (Najas guadalupensis) SEPA 44.78 Chew eas 45.94 os o3 43.16 
Japanese millet (Echinochloa frumentacea) 16.43 9.34 27416 15.65 1.69 0.51 
Sorghum (Sorghum vulgare) 10.36 6.92 0.62 0.04 23.13 16.54 
Corn (Zea mays) 7.86 6.33 4.32 3.09 L293 10.86 
Common barnyard grass (Echinochloa crusgalli) 10.00 4.83 i235 7.01 6.78 las 
Common buttonbush (Cephalanthus occidentalis) 39.29 A55 37205 Be 41-53 6.42 
Beggarticks (Bidens tripartita) 19:29 307 29.01 4.98 b.93 1.84 
Buckwheat (Fagopyrum esculentum) 4.64 2.42 741 3.54 0.85 0.84 
Indian heliotrope (Heliotropium indicum) 38.93 2.20 49.38 3.62 24.58 O22 
Unclassified barnyard grasses (Echinochloa spp.) 4.29 1.44 0 0 10.17 3.45 
Pennsylvania smartweed (Polygonum pensylvanicum) 20.36 1.38 PACS) 1.06 19.49 2.83 
Long-leaved ammannia (Ammannia coccinea) 5.00 1.29 8.64 22 0 0 
Curltop ladysthumb (Polygonum lapathifolium) i556 1225 9:26 Oz. 23313 1.99 
Caddisfly larvae (Orthotrichia spp.) — _ 19.14 ie 2e 19.49 0.15 
Unclassified beggarticks (Bidens spp.) — -- 0.62 0.01 5.93 1.38 

Total plant matter 98.17% 97.64% 98.90% 

Total animal matter 1.83% 2.36% 1.10% 

Average food volume/gizzard 2.47 ml 2.49 ml 2.44 ml 

Average grit volume/gizzard EP Gall 


* Items representing =1 percent of the food volume on one or more areas in at least one year. 
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Figure 5-7. The aggregate volume of six classes of food found in Mallard gizzards for six regions and two 


locations in Illinois, 1979-1981. 


woody plants, mainly pin oak acorns, made up the 
highest percentage of the food volume (47.66%) 
(Fig. 5-7). Use of pin oak acorns was high at both 
collection sites, Oakwood Bottoms Greentree 
Reservoir and Rend Lake SP. where pin oak flats 
were flooded in impoundments along with natural 
moist-soil and agricultural food plants. 

Mallards at Sangchris Lake SP and Mermet 
Lake FWA exhibited high use of submergent and 
floating-leaved aquatic plants (Fig. 5-7). Corn 


was the largest proportion of the diet at 
Sangchris Lake and the only other class of plant 
foods eaten in appreciable amounts. Mermet 
Lake was the only site of the eight where sub- 
mergent and floating-leaved aquatic plants were 
the most important class. The proportion of 
other agricultural foods (18.68%) at Mermet 
Lake was the highest recorded for any region. 
Plantings of sorghum, Japanese millet, and 
buckwheat (Fagopyrum esculentum) in impound- 
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ments at Mermet Lake accounted for their high 
use. The area surrounding Sangchris Lake SP 
was intensively row-cropped whereas the 
vicinity around Mermet Lake FWA was one of the 
lowest corn-producing areas of the state (Illinois 
Cooperative Crop Reporting Service 1982). 

The unique adaptability of the Mallard to 
utilize a variety of habitats helps to explain the 
broad range of foods consumed by this species. 
In some areas, Mallards consumed nearly 100 
percent cereal grains (Farney 1975; Moore 1980; 
Sanderson and Anderson 1981) and agricultural 
foods (Thomas 1982). Natural foods were an 
important part of the Mallard diet in other areas 
(Landers et al. 1976), whereas Mallards in urban 
environments often subsist on human handouts 
consisting of bread, corn, and birdseed (Figley 
and Van Druff 1982). 

Although Mallards have been termed oppor- 
tunistic omnivores (Goodman and Fisher 1962; 
Sugden and Driver 1980) and omnivorous dab- 
bler strainers (White 1982), they are primarily 
vegetarians as demonstrated by the present 
study and a review of the earlier literature. 
McKenzie (1987) reported that Mallards fed 
opportunistically and consumed 78 types of 
foods in moist-soil impoundments in Missouri. 
He further noted that Mallards should be con- 
sidered granivores in winter. 


Other Illinois and Out-of-state Sites 
Because of the large numbers of studies con- 
cerning the food habits of Mallards (Table 5-1), 
selections had to be made for the following dis- 
cussion. In the first section, Animal Matter in the 
Mallard Diet, studies with comparatively small 
samples are included because fewer studies 
were available. In the second section, Agricultural 
Foods and the Mallard Diet, only studies with sam- 
ple sizes larger than 200 are discussed; studies 
with sample sizes smaller than 200, however, are 
referred to when their findings are relevant. 


Animal Matter in the Mallard Diet. Most of the 
Mallard food habit studies reviewed in the litera- 
ture reported diets of >90 percent plant matter 
(Table 5-1). Of the studies reporting <90 percent 
plant matter, Cronan and Halla (1968) concluded 
that Mallards in their Rhode Island study were 
foraging opportunistically, consuming blue mus- 
sels (44.6% of total volume) when they were 
highly vulnerable at low tide. Olney (1967) 
reported a Mallard diet in England of 85.7 per- 
cent plant and 14.3 percent animal matter, 


percentages that he also attributed to oppor- 
tunistic feeding. Sweet (1976) reported that 
animal matter accounted for 17.8 percent of the 
total food volume consumed by Mallards in a 
greentree reservoir in southern Illinois, but he 
also demonstrated that animal foods were con- 
sumed in proportion to their availability. The 
availability of a particular food rather than a pref- 
erence for that food was considered the driving 
force behind food selection by male Mallards in 
Missouri (Combs and Fredrickson 1996). Sugden 
and Driver (1980) found a high consumption of 
animal matter by Mallards in Saskatchewan, but 
this finding may have been the result of not 
including cereal grains from esophageal and 
proventricular samples and including juvenile 
birds in the analysis. Growing juveniles may con- 
sume more protein-rich animal matter in August 
than do adults. Mallard diets in Finland con- 
tained 24.7 percent animal matter; however, this 
sample was composed exclusively of juvenile 
birds (Nummi 1993). Although observations of 
Mallard activity indicated that they obtained 295 
percent of their foods from grain fields by mid- 
September, Sugden and Driver (1980) suggested 
that grain-eating Mallards foraged on animal 
foods in wetlands to obtain a balanced diet. Male 
Mallards wintering in Missouri consumed small 
quantities of invertebrates to alleviate deficien- 
cies in their diets (Combs and Fredrickson 1996). 
Gruenhagen and Fredrickson (1990) suggested 
that foods from more than one habitat may be 
important for satisfying the overall nutritional 
requirements of migration. More recent evidence 
suggests that limited access to quality food in 
winter may negatively influence Mallard recruit- 
ment in spring (Dubovsky and Kaminski 1994). 
Dabbert (1991) reported diets of 35-43 per- 
cent animal matter in Arkansas; he attributed 
this relatively high percentage to the availability 
of animal foods in bottomland hardwoods. 
White (1982) observed a high (>50%) consump- 
tion of animal matter by Mallards in Missouri; 
however, he gave no explanation for this 
behavior. Koski (1974) also indicated greater con- 
sumption of animal matter (approximately 20%) 
by Mallards. White (1982) collected birds until 23 
March; this later collection date may have biased 
his sample towards a higher protein content 
(Appendix 8) needed by females in prebasic molt 
and by birds preparing for migration and 
breeding. Collection of samples through March 
may also have biased Vermeer's (1992) data; he 


found 85.7 percent animal matter in diets of 
Mallards in British Columbia. Crawford (1938) 
found 18.7 percent animal matter in Mallard 
diets, but he also collected birds in March. 
McKenzie (1987) collected birds into February, 
which may have biased his sample, although he 
stated that animal matter was consistently con- 
sumed by Mallards regardless of season or molt. 
Heitmeyer (1985) reported that late winter and 
early spring were critical periods for the acquisi- 
tion of protein by female Mallards in Missouri. 
During this period, females consumed more 
protein-rich invertebrates in order to complete 
prebasic molt and to prepare for reproduction. In 
contrast, molt intensity did not appear to influ- 
ence Mallard food habits in Missouri (Combs 
1987; Gruenhagen and Fredrickson 1990; Combs 
and Fredrickson 1996) or in Arkansas (Dabbert 
1991). No relationship was found between inver- 
tebrate consumption and molt intensity for male 
Mallards in Missouri, a finding which suggests 
that molt demands for males can be met with a 
minimal consumption of invertebrates (Combs 
and Fredrickson 1996). However, Combs (1987) 
had stated earlier that agricultural grains pro- 
vided energy for thermoregulation, locomotion, 
and maintenance whereas invertebrates were a 
good source of protein and _ minerals. 
Gruenhagen and Fredrickson (1990) also noted 
that invertebrates were a higher source of protein 
than seeds but may be a lower source of energy 
(Appendices 6 and 8). 


Agricultural Foods and Other Plant Matter in the 
Mallard Diet. The consumption of agricultural 
foods by Mallards has been well documented. 
Agricultural foods (corn, cultivated rice, soy- 
beans, barley [Hordeum vulgare], wheat, buck- 
wheat [Fagopyrum esculentum], sorghum, or 
potato) were reported as important or dominant 
foods in many studies listed in Table 5-1. 
Mallards consume about 0.22 |b (100 g) of waste 
grain per day during fall and winter (Ringelman 
1991la); however, waste corn should be consid- 
ered a supplement to, rather than a substitute 
for, natural foods because corn is nutritionally 
incomplete, especially deficient in calcium and 
certain amino acids (Baldassarre et al. 1983). 
Corn may have been available to Mallards and 
other species of waterfowl in Illinois before the 
mid-1800s. In 1850, most Illinois counties had 
less than 25 percent of their land classified as 
agricultural (DeBow 1850); however, Schwegman 
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(1993) noted that large flocks of Carolina 
Parakeets fed in a corn field in White County in 
January of 1833 and that the number of Prairie 
Chickens had dramatically increased in Illinois 
by 1850 because of the waste grain in crop fields. 
Merritt (1904) observed that the coming of the 
railroads encouraged wheat and corn produc- 
tion in Illinois during the 1850s. The number of 
farms in Illinois increased from 76,208 in 1850, 
when approximately 57 million bushels (2.0 mil- 
lion m’) of corn were produced, to 143,310 in 
1860 (DeBow 1850; Kennedy 1860). By 1866 
approximately 4.9 million acres (2.0 million ha) 
of corn provided a harvest of about 143 million 
bushels (5.0 million m’) in Illinois, an average 
yield of 29 bushels per acre (2.5 m’/ha) (Ewing et 
al. 1949). About this time Bogardus (1874) 
reported large numbers of Mallards, Northern 
Pintails, and Canada Geese feeding in corn 
fields in central Illinois. In 1902, about 10.9 mil- 
lion acres (4.4 million ha) of corn in Illinois pro- 
vided a harvest of nearly 445 million bushels 
(15.7 million m’), an average yield of 41 bushels 
per acre (3.6 m’/ha) (Ewing et al. 1949). By 1930, 
almost all counties in Illinois except for those 
heavily populated in the extreme northeastern 
part of the state and those largely forested in the 
southern portion of the state had more than 75 
percent of their land classified as agricultural 
(U.S. Department of Commerce 1930). 

Uhler (1933b) analyzed Mallard foods at the 
Duck Island Club in Fulton County, Illinois, and 
found that corn made up 21.1 percent of the 
food volume. He believed that corn accounted 
for an even larger portion of Mallard diets in 
other areas and attributed the increased con- 
sumption of corn to the death of pecan hickory 
and pin oak forests in the Illinois River valley. 
This die-off resulted from increased water levels 
created by the diversion of Lake Michigan into 
the Illinois River to dilute sewage in the Sanitary 
Ship Canal. Bellrose (1938) wrote that large 
numbers of Mallards among other ducks com- 
monly visited cornfields along the Illinois River, 
particularly on moonlit nights. A.S. Hawkins 
(U.S. Fish and Wildlife Service, pers. comm.) 
remarked that the early models of corn pickers, 
which appeared in the mid-1930s in Illinois, 
wasted large quantities of corn, which was 
eagerly gleaned by hungry Mallards. Bellrose 
(unpubl. field notes) noted that ducks began 
using cornfields for feeding extensively in the 
late 1930s in Illinois; however, as the efficiency 
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of the pickers improved, the amount of waste 
grain was reduced and the management of 
moist-soil foods became more important in the 
Illinois Valley (A.S. Hawkins, U.S. Fish and 
Wildlife Service, pers. comm.). 

During Anderson's (1959) study (1938-1940), 
an average of nearly 8.0 million acres (3.2 mil- 
lion ha) of corn was planted in Illinois; average 
production was 367 million bushels (12.9 
million m’) with a yield of 46 bushels per acre 


(4.0 m’7/ha) (Illinois Cooperative Crop Reporting 
Service 1951). His analysis of 2,825 gizzards from 
hunter-killed birds from the Illinois and 


Mississippi rivers during 1938-1940 indicated 
that Mallard diets consisted of 97.7 percent 
plant and 2.3 percent animal matter. The most 
important plant food was corn (47.4%) followed 
by rice cutgrass (12.8%), common hornwort 
(7.7%), common barnyard grass (4.9%), marsh 
knotweed (4.2%), and water hemp (Amaranthus 
tuberculatus, 2.6%). Water boatmen were the dom- 
inant animal food but accounted for only 0.5 
percent of the food volume. 

Mallard diets (n = 48) at Crab Orchard NWR in 
southern Illinois consisted of 16.5 percent corn 
(Hankla 1952). Stinauer (1976) analyzed 581 
Mallard gizzards from Pools 18 and 19 on the 
Mississippi River and found 98.1 percent plant 
and 1.9 percent animal matter. Corn was again 
the most important food (83.1%) followed by 
leafy pondweed (1.4%), fennelleaf pondweed 
(1.3%), and the fragile paper shell (1.0%). The 
increased corn consumption observed by 
Stinauer was attributed to increased corn pro- 
duction, decreased natural food quality result- 
ing from water pollution, and hunting pressure. 
Mallards relied heavily on corn for food at 
Sangchris Lake SP in central Illinois in 1974 
where gizzards (n = 66) contained 87.7 percent 
corn and in 1975 proventriculi (n = 68) contained 
99.9 percent corn (Sanderson and Anderson 
1981). 

The average number of acres of corn planted 
in Illinois during our study (1978-1981) was 11.3 
million acres (4.6 million ha) and provided an 
average harvest of nearly 1.3 billion bushels 
(45.8 million m’), an average yield of 115 bushels 
per acre (10.0 m*7/ha) (Illinois Cooperative Crop 
Reporting Service 1984). Since then 11.5 million 
acres (4.7 million ha) were planted to corn in 
Illinois in 1994, producing 1.8 billion bushels 
(63.4 million m’) and an average yield of 156 
bushels per acre (13.6 m’/ha) (Illinois 


Agricultural Statistics Service 1996). Percent of 
food volume provided by corn during the period 
of this study varied markedly by site. Lower per- 
cents were recorded at the Mermet Lake and Big 
Muddy sites (6.33% and 8.36%, respectively), 
and at the confluence region of the Illinois and 
Mississippi rivers (11.14%). Percents recorded at 
the regions of upper Illinois and upper 
Mississippi rivers were much higher and similar, 
47.97 percent and 48.95 percent, respectively. 
The highest percent was found in the northeast 
region (69.78%) and the second highest at 
Sangchris Lake (58.25%). The importance of corn 
in the diet of Mallards in Illinois has likely 
remained significant in these latter regions 
since the 1978-1981 period. 

Waste corn was the principal food consumed 
by Mallards in Nebraska: 46 percent and 62 per- 
cent of the diets of males and females, respec- 
tively (Jorde et al. 1983). Corn (92.2%) was the 
dominant food of 324 Mallards from the Texas 
High Plains (Moore 1980). Wheat (73.0%) domi- 
nated Mallard foods in autumn in south-central 
North Dakota (Swanson et al. 1985). 

Plant matter constituted 95.5 percent of 798 
Mallard gizzards collected by hunters in 
Tennessee (Rawls 1954). Rawls identified impor- 
tant foods as corn (11.4%), acorns (8.7%), com- 
mon buttonbush (6.9%), smartweeds (Polygonum 
spp., 6.8%), common baldcypress (5.3%), duck- 
weed (Lemna spp., 4.9%), hackberry (Celtis sp., 
3.7%), pondweeds (Potamogeton spp., 3.1%), wild 
grape (3.0%), and insects (2.3%). Another more 
recent Tennessee study found approximately 
95.0 percent plant and 4.2 percent animal matter 
in 615 Mallard gizzards (Tabatabai et al. 1983). 
This study found that stout smartweed (35.2%) 
and corn (21.7%) were the major foods. Other 
items included blackgum tupelo (6.4%), com- 
mon buttonbush (5.5%), beetles (1.9%), 
Orthopterous insects (Orthoptera, 1.3%), and 
mollusks (1.0%). 

Mallard. gizzards (n = 1,467) from Missouri 
contained 98.3 percent plant matter: corn 
(26.0%), Pennsylvania smartweed (6.9%), marsh 
knotweed (5.8%), curltop ladysthumb (4.0%), 
common barnyard grass (7.6%), Japanese millet 
(6.4%), pin oak acorns (8.2%), and rice cutgrass 
(4.6%) (Korschgen 1955). 

A sample of 583 Mallard gullets from Arkansas 
contained 99.4 percent plant matter (Wright 
1959). Agricultural grains dominated: cultivated 
rice (47.4%) and soybeans (6.1%) followed by 


acorns (24.0%), barnyard grasses (common and 
junglerice barnyard grass, 11.1%), and bull pas- 
palum (5.1%). Another sample of 300 Mallard 
“crops” from Arkansas revealed nearly 100 percent 
plant matter: cultivated rice (70.0%), common 
and junglerice barnyard grasses (17.0%), soy- 
beans (4.0%), and paspalum (4.0%) (Forsyth 
1965). 

A study of 1,578 Mallard “stomachs” from the 
United States and Canada (mostly from 
Louisiana) indicated that Mallards consumed 90.5 
percent plant and 9.5 percent animal matter: 
sedges (Cyperaceae, 21.6%), grasses (13.4%), 
smartweeds (Polygonaceae, 9.8%), pondweeds 
(Potamogetonaceae, 8.2%), duckweeds (Lemna- 
ceae, 6.0%), common hornwort (6.0%), American 
wild celery and allies (Hydrocharitaceae, 4.3%), 
mollusks (Mollusca, 5.7%), and insects (2.7%) 
(McAtee 1918). Agricultural grains were found to 
be of minor importance during this study. 
Cultivated rice was later reported as an important 
Mallard food in Louisiana by Dillon (1957). Native 
marsh plants were not important food sources for 
Louisiana Mallards, even though he collected 
birds in marshes. Dillon (1959) suggested that 
Mallards may use marshes to escape human dis- 
turbance. Cultivated rice was also found to be 
important by Glasgow and Junca (1962). In their 
study, 225 Mallard “crops” from Louisiana con- 
tained 98.0 percent plant and 2.0 percent animal 
matter. Important foods were fall panicum (19.5%), 
cultivated rice (14.3%), coast barnyard grass 
(14.1%), swamp smartweed (13.0%), and 
brownseed paspalum (11.3%). 

Three hundred eleven Mallard esophagi 
obtained in Mississippi during 1979-1982 con- 
tained 97.0 percent plant and 3.0 percent animal 
matter (Delnicki and Reinecke 1986). Agri- 
cultural plants, soybeans (28.8%) and cultivated 
rice (19.8%) were reported as important plant 
foods as were rice cutgrass (26.7%), junglerice 
barnyard grass (4.3%), and dotted smartweed 
(3.8%); snails (Gastropoda, 1.5%) were the major 
animal food. 

Stoudt (1944) analyzed 306 Mallard “stom- 
achs” from Minnesota and found 96.5 percent 
plant materials but no agricultural plants: annual 
wild rice (35.5%), narrow-leaf pondweed (22.8%), 
greenfruit bur reed (11.1%), softstem bulrush 
(4.0%), and floatingleaf pondweed (3.4%). 

Olney (1967) examined Mallard diets (n = 210) 
in England and found that they consisted of 
acorns (45.3%), mannagrass (Glyceria sp., 3.6%), 
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watercrowfoot buttercup (3.3%), marshpepper 
smartweed (2.8%), creeping buttercup (2.6%), and 
caddisflies (Hydropsychidae, 4.8%). In another 
and later study of 380 Mallards in England, how- 
ever, agricultural plants dominated (Thomas 
1982). Diets were 98.3 percent plant matter: 
wheat (36.7%), barley (Hordeum vulgare, 34.3%), 
and potato (20.0%). Water boatmen (0.3%) and 
midges (0.3%) were dominant animal foods. 


Speculations About the Food Choice of 
Mallards 

Several studies revealed that Mallards were 
not selective in their food habits but merely for- 
aged on the most available foods. Nummi (1993) 
suggested that Mallards were generalist for- 
agers. Indeed, E.E. Britton (U.S. Fish and 
Wildlife Service, pers. comm.) observed Mallards 
and American Black Ducks feeding on recently 
introduced nonnative zebra mussels attached to 
trees and rocks as the water level receded in 
Lake Chautauqua, Mason County, Illinois. A.P. 
Yetter (Illinois Natural History Survey, pers. 
comm.) confirmed the presence of zebra 
mussels in the esophagus and gizzards of four 
Mallards harvested on Quiver Lake adjacent to 
Lake Chautauqua. Wormington and Leach 
(1992) reported several species of dabbling 
ducks feeding on zebra mussels at the surf line 
of Lake Erie in Point Pelee National Park, 
Ontario. Mallards in Tennessee, more than any 
other species of duck, utilized cereal grains and 
natural foods depending on _ availability 
(Tabatabai et al. 1983). Similarly, Mallards in 
Missouri foraged on the most abundant seeds 
rather than seeking more nutritious seeds 
(Knauer 1977, Gruenhagen and Fredrickson 
1990). Chufa flatsedge comprised 57.5 percent of 
Mallard diets at Catahoula Lake, Louisiana; 
however, it was the most abundant plant at the 
lake (Wills 1972). 

The availability of waterfowl foods is affected 
by many factors. Hunting pressure may decrease 
the availability of desired foods by encouraging 
ducks to forage in less desirable places and to 
rely on less preferred foods (Stoudt 1944). Wright 
(1959) suggested that Mallards make use of 
cereal grains in dry years and utilize acorns when 
available in wet years. Similarly, Combs and 
Fredrickson (1996) found that male Mallards con- 
sumed acorns in a year when they were abundant. 
Consumption of agricultural grains in Lake Erie 
marshes was attributed to habitat management 
by local clubs (Farney 1975). Hoffman (1983) 
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attributed consumption of corn on Lake Erie 
marshes to the decreased availability of natural 
foods. He also suggested that natural foods were 
consumed early until Mallards shifted to corn 
after the agricultural harvest. 

In contrast to the assumption that Mallards 
forage on foods in proportion to availability, 
Mallards foraging in greentree reservoirs in east- 
ern Texas did not consume Japanese millet or 
branched panicum even though they were highly 
available in supplemental plots (Allen 1980). 
Mallards in Alabama and Georgia preferred nat- 
ural foods during mild weather, although corn 
was available in larger quantities; however, they 
shifted to corn in harsher weather (Drake 1970). 
A similar pattern was observed for Mallards in 
Illinois. They did not resort to cornfields until 
marsh freeze-over, an observation which sug- 
gests that native marsh foods were preferred to 
corn (Bellrose 1980a) (Photo 5-8). Baldassarre 
and Bolen (1984) suggested that field feeding by 
dabbling ducks may be a learned response to a 
decreased abundance of natural foods from loss 
or degradation of wetland habitat. 

Differences in food selection by dabbling 
ducks may be a function of the spacing of bill 
lamellae (Thomas 1982). Lamellar spacing on 
bills also may cause differential prey selection in 
certain waterfowl (Nudds and Bowlby 1984), and 
Batzer et al. (1993) suggested that foraging 
tactics for invertebrates may be associated with 
invertebrate abundance, size, and behavior. For 
example, the closely spaced lamellae of Green- 
winged Teals undoubtedly enhance foraging for 
the small seeds of plants (Goodman and Fisher 
1962; Farney 1975; Nummi 1993) and for small 
prey (Nudds and Bowlby 1984; Nummi 1993). In 
contrast, lamellar spacing was not related to the 
diversity of food size, nor was the diversity of 
prey size important for the coexistence of 
various species of dabbling ducks (Poysa et al. 
1994). Nudds and Wickett (1994) implied that 
dabbling duck species segregate themselves 
according to invertebrate prey size during the 
breeding season but not during winter. Mallards 
consumed larger invertebrate prey than did 
Green-winged Teals in studies from California 
and Finland (Batzer et al. 1993; Nummi 1993). 


LESSER SCAUP 

Of the 616 Lesser Scaup gizzards collected for 
our 1979-1982 study, 378 were from Pool 19 
(Keokuk Pool) of the Mississippi River, 98 from 


Horseshoe Lake SP in Madison County, 75 from 
Heidecke FWA, 37 from Lake Michigan, 19 from 
Pool 16 and 5 from Pool 13 of the Mississippi 
River, and 4 from Lake Calumet (Fig. 5-1). 

Major foods of Lesser Scaups from Pool 19 
(Table 5-11) were similar to those reported for 
the Illinois and Mississippi rivers during 
1938-1940 (Anderson 1959) and for Pool 19 dur- 
ing 1948 (Rogers and Korschgen 1966). Although 
Lesser Scaups are usually considered omnivo- 
rous during fall, our study, the two earlier inves- 
tigations noted above, and a study by Paveglio 
and Steffeck (1978) determined that animal mat- 
ter made up 290 percent of the diet (Photo 5-9). 

In the present study, fingernail clams 
(Musculium spp., Sphaerium spp.) were the most 
important foods, collectively comprising 42.77 
percent of the food volume; snails (Gastropoda) 
made up 30.57 percent (Table 5-11, Photo 5-10). 
Both Anderson (1959) and Rogers and Korschgen 
(1966) reported snails to be the most important 
group in the Lesser Scaup diet based on percent 
total volume. In our study, the proportion of 
Snails and fingernail clams in the diet varied dra- 
matically from year to year. During the 4-year col- 
lection period, fingernail clams ranged from 
15.81 percent of the food volume in 1980 to 56.44 
percent in 1981, and snails ranged from 58.48 
percent in 1980 to 24.32 percent in 1981 (Table 
5-11). 

The burrowing mayfly was the only other animal 
food recorded as a major item during the 4-year 
period. The consumption of burrowing mayflies by 
Lesser Scaups varied greatly from a low of 0.05 
percent of the food volume in 1981 to a high of 
23.81 percent in 1979 when it ranked second. 

The average food volume per gizzard was con- 
sistent during 1979-1981, ranging from 1.52 to 
1.77 ml. This consistency suggests that shifts 
between percent use of major foods during 
these years was not an artifact of percentage 
relationships. However, during 1982, the average 
food volume decreased to 0.80 ml per gizzard, 
the result of a decline in the average intake per 
individual of both snails and fingernail clams. 
Between 1981 and 1982, the average volume of 
Snails per gizzard declined from 0.42 to 0.31 ml 
and fingernail clams declined from 0.99 to 0.30 
ml. The apparent large increase of plant foods 
from 7.40 percent in 1981 to 18.89 percent of the 
total volume in 1982 was a function of the total 
decline in animal food consumption; the plant 
volume actually increased only slightly from 0.12 
to 0.15 ml per gizzard. The proportion of plant 


foods in the diet ranged from 3.93 percent in 
1979 to 18.89 percent in 1982. The increase in 
use of plant foods and the decreased overall 
food intake in 1982 resulted in a higher diversity 
of major foods. 

The observed diet of Lesser Scaups at 
Horseshoe Lake SP in Madison County (Table 
5-12) provides a dramatic contrast to that found 
for Pool 19. Plant material composed 67.33 per- 
cent of the diet, and Japanese millet and jung- 
lerice barnyard grass were the most important 
foods. Lesser Scaups were probably unsuccess- 
ful in locating sufficient food resources at this 
location because each of 28 items made up 21 
percent of the diet, the average volume of food 
per gizzard was very low (0.49 ml), and some very 
hard seeds of common widgeongrass, which did 
not occur on the area, were present in relatively 
high proportions. This aquatic plant grows only 
in saline waters, and its very hard seeds were 
probably picked up in alkaline areas of the 
Prairie Pothole Region prior to migration and 
retained in the gizzard. The average volume of 
grit per gizzard was also low (1.1 ml). 

Food habits of Lesser Scaups from Heidecke 
FWA (Table 5-13) in northeast Illinois were similar 
to those for Horseshoe Lake SP. Although an 
aquatic insect, water boatmen, was the top item, 
plants composed 80.39 percent of the diet, and 
the average volume of food was the lowest of any 
location (0.47 ml per gizzard). Common widgeon- 
grass seeds were the second highest food by 
volume (7.96%). The average grit volume was 2.8 
ml. 

Animal matter dominated the diet (83.54%) of 
Lesser Scaups collected from southwestern Lake 
Michigan (Table 5-14). The most important item 





PHOTO BY MICHELLE M. GEORGI. 
Photo 5-8. A variety of wetland habitats, including 
marsh shown here, is necessary to provide the 
nutritionally balanced diet required by migrating 
waterfowl. 
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was the freshwater snail (Elimia livescens), and 
snails (Gastropoda) as a group composed 61.51 
percent of the food volume. Other important 
animal foods included caddisfly larvae 
(Hydropsyche spp.) and scuds (Amphipoda). The 
important plant foods were leaves and stems of 
muskgrass (Chara spp.) and naiads (Najas spp.). 
Samples from this area reflected the highest 
average volume of food (3.12 ml per gizzard) and 
grit (4.5 ml per gizzard), suggesting that an 
abundant food resource was available. 

Food habits, as determined by gizzard con- 
tents, of 28 Lesser Scaups from Pools 13 and 16 
of the Mississippi River and Lake Calumet were 
similar to those of Lesser Scaups in Pool 19. 
Fingernail clams (Musculium transversum) were the 
most important food, but the diet differed in 
other respects (Table 5-15). Plant foods 
accounted for 9 of the 17 principal items and 
39.32 percent of the food volume. However, the 
average food volume per gizzard was low (0.68 
ml), and the sample size was small (28). Principal 
foods not recorded from other locations included 
duckweed (Lemna spp.), river bulrush, pouch 
snails (Physa spp.), and common hornwort. 

A review of the literature and an analysis of the 
data from the present study indicated that Lesser 
Scaups were omnivorous; however, the percent- 
ages of plant and animal matter in diets varied 
geographically (Table 5-16). Plant matter in 
Lesser Scaup diets varied from 0 to 100 percent. 
This diversity in diet may be attributed to the vari- 
ety of habitats in which Lesser Scaups forage. 
They have been observed feeding in water of vari- 
able depths in ponds, sloughs, marshes, lakes, 
and rivers; however, they generally dive deeper 
(10-25 ft, 3.0-7.6 m) than other diving ducks, 
excluding sea ducks (Bellrose 1980a). Custer et al. 
(1996) found that Lesser Scaups spent an average 
of about 23 seconds under water per dive while 
feeding and, along with Takekawa (1987), 
reported that they spent more time feeding dur- 
ing the night than during the day. Because of the 
large number of studies on the food habits of 
Lesser Scaups (Table 5-16), only those contain- 
ing >80 samples are discussed here. 

A waterfowl food habits study in Tennessee 
examined 122 Lesser Scaup gizzards and found 
diets of nearly equal plant (49.5%) and animal 
(50.5%) matter (Rawls 1954). Important foods 
observed by Rawls were American sycamore 
(10.4%), common hornwort (8.4%), pondweeds 
(Potamogeton spp., 7.2%), algae (5.3%), insects 
(23.9%), snails (Gastropoda, 18.4%), clams 
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PHOTO PROVIDED BY RICHARD E. SPARKS. 
Photo 5-9. Pool 19 of the Mississippi River 
supported high densities of benthic invertebrates 
during the 1970s; these organisms were an impor- 
tant food for diving ducks, such as Lesser Scaups, 
during migration. 





(Pelecypoda, 3.2%), and gizzard shad (3.1%). 
Munro and Perry (1982) also found nearly equal 
consumption of plant (ca 56.7%) and animal (ca 
47.6%) matter in 82 Lesser Scaup gizzards from 
the Chesapeake Bay. Important foods were com- 
mon widgeongrass (20.5%), corn (11.6%), 
thorowort pondweed (10.8%), soft-shelled clams 
(12.3%), hooked mussels (6.9%), barnacles 
(5.2%), and Conrad's false mussel (5.0%). 

In contrast to the omnivorous diets of Lesser 
Scaups in Tennessee and the Chesapeake Bay, 
Anderson (1959) analyzed 220 gizzards from 
Illinois and found diets of 9.7 percent plant and 
90.4 percent animal matter, proportions that indi- 
cated a strong preference for animal foods during 
fall in Illinois. Important animal foods in Illinois 
were snails (Gastropoda, 43.4%), clams and mus- 
sels (Pelecypoda, 35.1%), and burrowing mayfly 
nymphs (3.3%). Among the principal plant foods 
were common hornwort (2.4%) and fennelleaf 
pondweed (1.1%). A sample of 88 Lesser Scaup 
gizzards taken on Pool 19 of the Mississippi River 
also contained predominantly animal matter 
(93.5%) (Rogers and Korschgen 1966). Important 
animal foods in this study were snails 
(Gastropoda, 69.8%), fingernail clams (Sphaerium 
sp., 11.9%), mussels (Unio sp., 2.9%), and mayflies 
(Ephemeridae, 7.8%). Major plant foods included 
pondweeds (Potamogeton spp., 3.3%) and bul- 
rushes (Scirpus spp., 2.9%). Thompson (1973) 
reported a 94 percent occurrence of animal mat- 
ter and 19 percent occurrence of plant matter in 
270 Lesser Scaup gizzards collected on Pool 19 
during fall, 1966 and 1967. On the other hand, a 
study by Stinauer (1976) of 162 Lesser Scaup giz- 
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PHOTO BY WILMER D. ZEHR. 





PHoTo BY C.L. SCOTT. 


Photo 5-10. Fingernail clams (Sphaeriidae) (top) 
were a critical food for Lesser Scaups utilizing Pool 
19 of the Mississippi River during fall, 1979-1982. 
Burrowing mayflies (bottom) were also a notable 
food source. 


zards on Pools 18 and 19 of the Mississippi River 
reported much larger proportions of plant matter 
(74.8%). Stinauer, however, believed that his 
study might have been biased from the possible 
inclusion of Ring-necked Ducks (primarily vege- 
tarians) in the sample. He noted that aquatic 
plants, which Lesser Scaups heavily utilized, were 
abundant in the fall of 1975, but upon their deple- 
tion, Lesser Scaups shifted their diets to animal 
matter. The important foods observed by Stinauer 
were leafy pondweed (18.4%), American bulrush 
(12.0%), fennelleaf pondweed (7.0%), common 
hornwort (5.4%), southern naiad (4.5%), pouch 
snails (Physa spp., 4.5%), burrowing mayfly 
nymphs (3.9%), mussels (Unionidae, 3.2%), and 
midges (3.0%). A study by Paveglio and Steffeck 
(1978) involving 107 gizzards from Lesser Scaups 
harvested from Pool 19 of the Mississippi River 
reported results that conflicted with those of 
Stinauer. Paveglio and Steffeck found that the giz- 
zards of Lesser Scaups in their sample contained 
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Table 5-12. Percentages of occurrence and volume 
for the major foods identified in 98 Lesser Scaup 
gizzards obtained during fall from Horseshoe Lake 


State Park, Madison County, Illinois 1981-1982. 


Percent Percent 


Food Item? Occurrence Volume 


Japanese millet 


(Echinochloa frumentacea) 3.06 9.80 
Junglerice barnyard grass 

(Echinochloa colonum) 1.02 7.34 
Unclassified mollusks (Mollusca) Gai 2 516 
Unclassified mussels (Unionidae) 3.06 4.97 
Unclassified snails (Gastropoda) tee 4.89 
Branching bur reed 

(Sparganium androcladum) 9.18 4.16 
Baby pondweed 

(Potamogeton pusillus) 8.16 4.00 
Leafy pondweed 

(Potamogeton foliosus) 23.47 3.69 
Watermilfoil (Myriophyllum spp.) See 3.69 
Slender bulrush 

(Scirpus heterochaetus) 13.26 3.60 
Rice cutgrass (Leersia oryzoides) 102 3.46 
Curltop ladysthumb 

(Polygonum lapathifolium) 12.24 3.44 
Wheat (Triticum aestivum) 3.06 shahe 
Unclassified clams (Pelecypoda) aie he 
Midge larvae (Chironomidae) 2.04 2.80 
Unidentified fish parts (Osteichthyes) 2.34 2.34 
Brittle naiad (Najas minor) eg ke) 2.30 
Common arrowhead 

(Sagittaria latifolia) 7.14 2.24 
Bryozoan statoblasts (Pectinatella spp.) 4.08 PNW: 
Pondweed (Potamogeton praelongus) 2.04 1:70 
Whirligig beetles (Gyrinidae) 3.06 1.70 
River snails (Pleurocera spp.) 1.02 1.66 
Floatingleaf pondweed 

(Potamogeton natans) 2.04 1.47 
Fingernail clams 

(Sphaerium spp., Musculium spp.) 2.04 1.43 
Longleaf pondweed 

(Potamogeton nodosus) TA4 22 
Common widgeongrass 

(Ruppia maritima) 6.12 lel? 
Pennsylvania smartweed 

(Polygonum pensylvanicum) 9.18 1Ei2 
Softstem bulrush (Scirpus validus) 9.18 We 

Total plant matter 67.33% 

Total animal matter 33.67% 

Average food volume/gizzard 0.49 ml 

Average grit volume/gizzard Dae 


* Items representing =>1 percent of the food volume. 


1.6 percent pondweed (Potamogeton sp.) seeds and 
97.5 percent mollusks. Mollusks were identified 
as snails (Gastropoda, 20.8%), clams (Pelecy- 
poda, 19.1%), and unknown mollusks (57.6%). 

In their study of the diet of Lesser Scaups on 
Pool 19, Paveglio and Steffeck (1978) also ana- 
lyzed esophageal and proventricular contents. 
Proportions of plant and animal matter were 
similar when the contents of gizzards were com- 


Table 5-13. Percentages of occurrence and volume 
for the major foods identified in 75 Lesser Scaup 
gizzards obtained during fall from Heidecke Fish and 
Wildlife Area, Grundy County, Illinois, 1981-1982. 


Percent Percent 

Food Item? Occurrence Volume 
Water boatmen (Corixidae) 4.00 8.82 
Common widgeongrass 

(Ruppia maritima) 8.00 7.96 
Unclassified clams (Pelecypoda) 10.67 7.54 
Slender naiad (Najas flexilis) 4.00 6.11 
Common arrowhead 

(Sagittaria latifolia) 13s 5.97 
Leafy pondweed 

(Potamogeton foliosus) 34.67 SL 
Curltop ladysthumb 

(Polygonum lapathifolium) 12.00 Siew: 
Fennelleaf pondweed 

(Potamogeton pectinatus) 14.67 4.49 
Algae Doe 4.38 
Softstem bulrush (Scirpus validus) 2A 33 Aas 
Pennsylvania smartweed 

(Potamogeton pensylvanicum) 12.00 373 
Floatingleaf pondweed 

(Potamogeton natans) Lod 3.64 
Longleaf pondweed 

(Potamogeton nodosus) 10.67 San 
Blackberry (Rubus spp.) 8.00 3.19 
Baby pondweed 

(Potamogeton pusillus) 2.0) 2.96 
Watermilfoil (Myriophyllum spp.) 13.33 2.76 
Unclassified snails (Gastropoda) 6.67 2.36 
Pondweeds (Potamogeton spp.) Oy 1.62 
Slender bulrush (Scirpus heterochaetus) 9.33 15] 
Wheat (Triticum aestivum) 32 1.28 

Total plant matter 80.39% 

Total animal matter 19.61% 

Average food volume/gizzard 0.47 ml 

Average grit volume/gizzard 2.8 ml 


* Items representing =1 percent of the food volume. 


pared with those of the esophagi and proven- 
triculi. Plant matter decreased to 1.2 percent, and 
animal matter consumption increased to 98.8 
percent in the esophageal and proventricular 
samples. The volume of American wild celery 
increased in the esophageal and proventricular 
samples whereas the volume of pondweed 
(Potamogeton sp.) seeds decreased, indicating that 
these seeds were retained in the gizzards. 
Furthermore, mollusks, specifically fingernail 
clams (Musculium sp., 68.8% of the total volume), 
were more easily identifiable in esophageal and 
proventricular samples than in gizzards. 

In a study of food habits of 87 Lesser Scaups 
on Lake Shelbyville in Illinois, Potts (1985) 
found diets of nearly 100 percent plant matter. 
Important foods at Lake Shelbyville were 
Japanese millet (86.5%), curltop ladysthumb 


Table 5-14. Percentages of occurrence and volume 
for the major foods identified in 37 Lesser Scaup 
gizzards obtained during fall from southwestern 
Lake Michigan, 1981-1982. 


Percent Percent 
Food Item? Occurrence Volume 
Freshwater snail (Elimia livescens) 40.54 36/3 
Freshwater snail (Va/vata spp.) 43.24 tore | 
Muskgrass (Chara spp.) 21.62 12.56 
Unclassified clams (Pelecypoda) 32.43 8.16 
River snail (Pleurocera spp.) 5.41 6is7, 
Caddisfly larvae (Hydropsyche spp.) 13751 6.36 
Unclassified snail (Gastropoda) £0332 3.00 
Fingernail clams (Pisidium spp.) 16.22 2.76 
Unclassified mollusks (Mollusca) 135) 1.64 
Naiad (Najas spp.) 10.81 1.60 
Scuds (Amphipoda) 10.81 13) 
Total plant matter 16.46% 
Total animal matter 83.54% 
Average food volume/gizzard 3.12 ml 
Average grit volume/gizzard 4.5 ml 


* Items representing =>1 percent of the food volume. 


(11.4%), Pennsylvania smartweed (1.4%), and 
chufa flatsedge (1.0%). The large volume of 
Japanese millet consumed by these birds 
demonstrated that Lesser Scaups are oppor- 
tunistic foragers. Japanese millet had been 
planted on this site and was readily available. 

Studies of food habits variously based on 
esophagi, proventriculi, and gizzards established 
omnivorous diets for Lesser Scaups. Kubichek 
(1933) analyzed 922 Lesser Scaup “stomachs” col- 
lected over a 35-year period in the United States 
and found somewhat comparable portions of 
plant (60.0%) and animal (39.9%) matter in diets. 
Important foods for these birds were pondweeds 
(Potamogetonaceae, 23.8%), grasses including 
annual wild rice (10.4%), muskgrass and other 
algae (Characeae, 5.0%), sedges (Cyperaceae, 
3.7%), mollusks (34.1%), and insects (3.8%). In a 
similar study of 1,051 Lesser Scaup “stomachs” 
from across North America, Cottam (1939) 
reported diets of 59.6 percent plant and 40.5 per- 
cent animal matter. Important foods in his year- 
long study were pondweeds (Potamogeton spp., 
10.5%), annual wild rice (7.1%), American wild cel- 
ery (5.2%), common widgeongrass (5.2%), 
bulrushes (4.7%), mollusks (24.9%), and insects 
(12.1%). However, plant matter made up 98.3 per- 
cent of 507 Lesser Scaup diets during April 
(Cottam 1939). Martin et al. (1951) reported 
slightly greater consumption of plant matter in 
Lesser Scaup diets during fall (78%) and winter 
(67%). 
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Table 5-15. Percentages of occurrence and volume 
for the major foods identified in 28 Lesser Scaup 
gizzards obtained during fall from Pools 13 and 16 
of the Mississippi River and Lake Calumet, 1981. 


Percent Percent 


Food Item? Occurrence Volume 


Fingernail clam 


(Musculium transversum) Hey) 23.60 
Unclassified clams (Pelecypoda) 17.86 13:53 
Unclassified snails (Gastropoda) 21.43 8.08 
Duckweed (Lemna spp.) 7.14 8.08 
Longleaf pondweed 

(Potamogeton nodosus) 21.43 6.71 
Softstem bulrush (Scirpus validus) 21.43 6.03 
Pouch snails (Physa spp.) ah By 
River bulrush (Scirpus fluviatilis) 7.14 2.94 
Unclassified mussels (Unionidae) 7.14 2.62 
Unclassified fingernail clams 

(Sphaerium spp., Musculium spp.) Bion Z.02 
White-stem pondweed 

(Potamogeton praelongus) 7.14 225 
Branching bur reed 

(Sparganium androcladum) Seo ZAO 
Leafy pondweed 

(Potamogeton foliosus) 17) 1.78 
Freshwater snail (Elimia livescens) Soe! ie73 
Common hornwort 

(Ceratophyllum demersum) S257 1.42 
American bulrush (Scirpus americanus) 7.14 1.26 
Freshwater snail (Amnicola spp.) 3.57 1.05 

Total plant matter 39.32% 

Total animal matter 60.68% 

Average food volume/gizzard 0.68 ml 
Average grit volume/gizzard 2.0 ml 


* Items representing =>1 percent of the food volume. 


The array of foods eaten by Lesser Scaups has 
supported varying opinions about their dietary 
habits. Chabreck and Takagi (1985) recorded pri- 
marily vegetarian diets for Lesser Scaups 
wintering in Louisiana, even though the birds 
were collected on a commercial crayfish 
impoundment where small crayfish (Procambarus 
clarki) were plentiful. Other studies suggested 
Lesser Scaups were carnivorous. Korschgen 
(1989) stated that diving ducks were mostly her- 
bivorous in the fall with the exception of Lesser 
Scaups. Lesser Scaups at Sangchris Lake SP 
were also considered carnivorous in their food 
habits (Sanderson and Anderson 1981). Snails 
(Gastropoda) dominated the diets of Lesser 
Scaups in Quebec (Guillemette et al. 1994). 
Hoppe et al. (1986) stated that Lesser Scaups 
preferred diets of animal matter, mostly mol- 
lusks. Harmon (1962) reported diets of 99.8 per- 
cent surf clams during winter in the Gulf of 
Mexico. The importance of fingernail clams in 
the diet of Lesser Scaups was reflected in the 
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Table 5-16. Continued. 


Percentages 


Plant 


Sample 


Collection 


Analyses 


Animal 


Size 


Date 


Method 


Location 


Reference 


Aggregate percent (dry weight) 


39.1 60.1 


41 


Jan 1986 


Louisiana 


Afton et al. 1991 


Aggregate percent (dry weight) 
Aggregate percent (numerical) 


9:5 90.5 
100.0 


14 
52 


Fall 1984-1987 


Minnesota 
Michigan 


Winter-spring 1992-1993 


Collected 


Custer and Custer 1996 


ESOPHAGUS, PROVENTRICULUS, AND GIZZARD COMBINED 


Aggregate volume (wet) 


39.95 
40.45 


922 59.96 
ay Pete 


1,051 


Winter-spring 35 years 


All year 


United States 


Kubichek 1933 
Cottam 1939 


Aggregate volume (wet) 


North America 
Oklahoma 


Aggregate percent (dry) 


24.78 


78.22 


23 


1940-1941 and 


Collected 


Hancock 1950 


1949-1950? 
Oct-Dec 1952-1953 


and hunter 
Collected 


38.3 61.7 Aggregate volume (wet) 


10 


Connecticut 


Cronan 1957 


and hunter 
Collected 


Aggregate mass (wet) 


100.0 


52 
af 


Winter 1960-1961 
Winter 1959-1960 
Winter 1967-1968 


Louisiana (Gulf) 


Louisiana 
Texas 


Harmon 1962 


Aggregate volume (dry) 


63.7 


36.3 


Rogers and Korschgen 1966 


McMahan 1970 


Aggregate volume (wet) 


38.8 


Don 
(39.1 unknown) 


>89.8 


20 


Collected 


and hunter 


Hunter 
Hunter 


Aggregate volume (wet) 
Aggregate mass (wet) 


b 
~92.8 


2 = 


1972-1973, 1973-1974 


Fall 1991 


South Carolina 


Quebec 


Landers et al. 1976 


30 


Guillemette et al. 1994 


*Esophagi. * Proventricull. 


“ <0.1 percent. 


® Not reported. 


* Hunting season. 
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synchronous decline of migrating Lesser Scaup 
populations and fingernail clam populations in 
the Illinois River valley (Mills et al. 1966). Afton 
et al. (1991) concluded that scuds (Amphipoda) 
were important foods to migrating scaups in the 
upper Midwest. The dietary preference of Lesser 
Scaups for scuds (Amphipoda) was further indi- 
cated by the story that hunters near Fergus Falls, 
Minnesota, tested the hunting quality of a lake 
for these birds by the abundance of scuds it con- 
tained (Bartonek and Murdy 1970). 

Other researchers argued that Lesser Scaups 
were not selective but merely utilized the foods 
that were available (Bowman 1973). Thompson 
(1973) observed higher consumption of clams 
(Pelecypoda) in areas with higher densities of 
clams. Dirschl (1969) suggested that Lesser 
Scaups were opportunistic feeders and that 
diets varied temporally with the availability of 
foods. The recent invasion of the zebra mussel 
throughout the Illinois and Mississippi rivers 
may have created a new food source for Lesser 
Scaups and other ducks (National Biological 
Service 1995). Indeed, Lesser Scaups collected 
at a nuclear power plant in Michigan were 
opportunistically foraging on zebra mussels 
near water intake structures; 19 esophagi and 
proventriculi examined contained nearly 100 
percent zebra mussels (Mitchell and Carlson 
1993). Wormington and Leach (1992) reported 
that Lesser Scaups increased their length of stay 
and changed their distribution pattern during 
fall migration in response to the availability of 
zebra mussels at Point Pelee National Park, 
Ontario, on Lake Erie. Custer and Custer (1996) 
also documented the consumption of zebra 
mussels by Lesser Scaups in Lake Erie. In their 
sample of 27 esophagi and proventriculi, diets 
consisted of 98.6 percent zebra mussels. Other 
research at Lakes Erie and St. Clair indicated 
that Lesser Scaups preferred larger zebra mus- 
sels; however, smaller mussels were also con- 
sumed (Hamilton and Ankney 1994). Cottam 
(1939) suggested that Lesser Scaups were scav- 
engers, ingesting slaughterhouse debris, hair, 
paper, and rubber bands from sewers. The 
omnivorous diets of Lesser Scaups reflect 
locally abundant foods in different geographic 
locations and habitats. 


WOOD DUCK 
Of the 265 Wood Duck gizzards collected 
during 1978-1983, 165 were from a commercial 
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picker in Manito, 32 from Spring Lake CA, 27 
from Rice Lake FWA, 21 from Quiver Creek in 
Mason County, 5 from Oakwood Bottoms 
Greentree Reservoir, and 13 from Pool 13 and 2 
from Pool 14 of the Mississippi River (Fig. 5-1). 
Corn, the most prevalent food, occurred in 53.21 
percent of the gizzards, and accounted for 57.43 
percent of the total volume (Table 5-17). 
Anderson (1959) also reported corn to be the 
main food of Wood Ducks in Illinois during 
1938-1940. In his study, corn represented 48.4 
percent of the diet. Pin oak acorns, which ranked 
second in the current study, were the top item at 
two locations and a major food at four of the 
sites. Unclassified acorns (Quercus spp.) ranked 
third and pin oak acorns fourth in Wood Duck 
diets during Anderson's study. Sweet (1976) 
found that pin oak acorns represented 87.2 per- 
cent of the total volume of Wood Duck foods at 
Oakwood Bottoms Greentree Reservoir in 
southern Illinois. Pin oak acorns undoubtedly 
replaced corn as the major staple of the Wood 
Duck diet in areas where they were readily avail- 
able. Rice cutgrass ranked seventh during the 
current study and eighth during 1938-1940. No 
other food constituted =1 percent of the diet 
during both studies. Longleaf pondweed and 
common hornwort accounted for 10.8 percent of 
the diet in the earlier study, but no submergent 
or floating-leaved aquatic plants were major foods 
in the current investigation because of their 
paucity in the Illinois River valley where a majority 
of the Wood Duck gizzards were collected. Other 
principal foods during 1978-1983 included water 
hemp (Amaranthus rudis) and gray dogwood (Photo 
5-11) (Table 5-17). Seeds of gray dogwood, giant 
bur reed, and common hackberry are very hard 
and remain in the gizzard over a protracted period 
of time; therefore, their actual importance to 
Wood Ducks is probably somewhat less than indi- 
cated by their relative volume. However, frag- 
ments of these seeds were found more often in 
Wood Duck gizzards than in Mallards, and the few 
intact seeds were well-worn, thereby indicating 
that retention time for hard seeds may be less in 
Wood Ducks than in Mallards. 

A review of the literature and data from the 
present study substantiated that Wood Ducks 
primarily consumed vegetation in the fall and 
winter. Only three studies reported that Wood 
Ducks had fall diets with <96.0 percent plant 
matter (Table 5-18). Just 8 of 94 Wood Duck 
esophagi examined in Mississippi during mid- 
winter contained animal foods (Delnicki and 
Reinecke 1986). The low percentage of plant 
matter (63.0-68.0%) observed by Drobney and 


Fredrickson (1979) may have been a result of the 
molting status of the collected birds. Nearly all 
birds in their study were in late stages of molt. 
The prebasic molt likely resulted in an increased 
demand for protein. Heitmeyer (1985) found 
that female Mallards in southwestern Missouri 
satisfied the high demands for protein during 
molt by increasing their daily consumption of 
invertebrates. Therefore, Drobney and 
Fredrickson’s (1979) results probably did not 
reflect the true fall and winter diets of Wood 
Ducks. Delnicki and Reinecke (1986) suggested 
that Wood Ducks may obtain invertebrates, 
which are high in protein and certain nutrients, 
in small quantities during the day while con- 
suming high energy foods (acorns) before 
returning to roosts at dusk. 

Anderson (1959) examined 26 illegally har- 
vested Wood Ducks taken during the 1938-1940 
hunting seasons in Illinois and found that their 
diets consisted primarily of plant matter 
(99.9%). Corn was the most important food, 48.4 
percent of the food volume. Other important 
foods were common barnyard grass (12.1%), 
unknown oak (10.2%), pin oak (4.8%), common 
buttonbush (4.3%), longleaf pondweed (4.3%), 
unknown hornwort (Ceratophyllum sp., 4.2%), and 
rice cutgrass (3.8%). Insects were the most 
important animal food, but as a group consti- 
tuted <0.1 percent of the food volume. 

Wood Duck diets in Tennessee during the 
1950-1954 hunting seasons had 98.5 percent 
plant and 1.5 percent animal matter (Rawls 1954). 
Important items were common _ baldcypress 
(50.0%), acorns (32.8%), corn (2.8%), and hickory 
nuts (Carya spp., 2.6%). Korschgen (1955) analyzed 
38 Wood Duck gizzards from.Missouri and found 
97.5 percent plant matter, consisting of acorns of 
northern red oak (19.6%), pin oak (7.2%), white oak 
(5.2%), and unknown oak (10.4%) as well as buck- 
wheat (Fagopyrum esculentum, 8.2%), corn (7.9%), 
and wild grape (3.8%). Esophagi of Wood Ducks 
collected from Mississippi by Delnicki and 
Reinecke (1986) contained approximately 100 per- 
cent plant matter. Important Wood Duck foods in 
their study were soybeans (32.8%), Nuttall oak 
(31.7%), water oak (14.7%), devils beggarticks 
(4.3%), and willow oak (3.9%). 

The contents of Wood Duck gizzards from Lake 
Marion, South Carolina, were 100 percent plant 
matter (McGilvrey 1966a). Important foods were 
water oak (26.8%), pin oak (20.9%), common bald- 
cypress (20.4%), American sweetgum (10.3%), 
water hickory (5.5%), and corn (4.2%). In a similar 


study in South Carolina, the diet was 99.1 percent 
plant and 0.7 percent animal matter (McGilvrey 
1966b). Acorns made up 57.9 percent of the food 
volume followed by common. baldcypress 
(11.8%), corn (6.9%), green hawthorn (5.8%), and 
American sweetgum (3.7%). Conrad (1965) exam- 
ined 18 Wood Duck gizzards from South Carolina 
and found diets of nearly 100 percent plant 
matter: Virginia arrowarum (60.9%), acorns 
(31.9%), baldcypress (3.6%), and smartweeds 
(Polygonum spp., 2.4%). Kerwin and Webb (1971) 
also analyzed Wood Duck food habits in coastal 
South Carolina and found 99.5 percent plant 
matter: pin oak acorns (19.9%), corn (15.6%), soft- 
stem bulrush (9.1%), Virginia arrowarum (8.5%), 
horned beakrush (6.4%), horsetail spikerush 
(5.0%), and marsh mermaidweed (4.9%). 

Another study in South Carolina (Landers et al. 
1977) examined the contents of esophagi and 
proventriculi and identified diets of 99.0 percent 
plant matter: acorns (32.0%), Keisak aneilema 
(21.0%), and smartweeds (Polygonum spp., 11.0%). 
Landers et al. (1976) analyzed Wood Duck 
esophagi, proventriculi, and gizzards from South 
Carolina and found diets of at least 97.7 percent 
plant matter: acorns (Quercus spp., 57.2%), corn 
(16.0%), giant bristlegrass (5.5%), Virginia arrow- 
arum (5.0%), and coast barnyard grass (4.7%). 

The largest Wood Duck food habits study was 
conducted by Mabbott (1920) who analyzed 399 
“stomachs” from across North America; most 
were obtained in Louisiana. He found that plant 
materials accounted for 90.2 percent of Wood 
Duck foods. Important foods were duckweed 
(Lemnaceae, 10.4%), common. baldcypress 
(9.3%), sedges (Cyperaceae, 9.1%), grasses (8.2%), 
pondweeds and allies (Potamogetonaceae, 
Najadaceae, 6.5%), beech family (6.3%), nettle 
family (4.8%), buckwheat family (4.7%), common 
hornwort (4.7%), dragonflies and damselflies 
(Odonata, 2.5%), bugs (1.6%), and beetles (1.0%). 

Finally, Allen (1980) analyzed food habits of 
Wood Ducks in a Texas greentree reservoir and 
found a diet of 97.1 percent plant matter. Acorns 
made up 77.7 percent of the foods; water oak 
(19.0%) and white oak (17.1%) were most abun- 
dant. A similar consumption of acorns was 
reported in a study of 102 Wood Duck esophagi 
collected by hunters in a southern Illinois green- 
tree reservoir (Sweet 1976). Important plant 
foods were pin oak (87.2%), cherry-bark oak 
(2.8%), pecan hickory (4.6%), and insects (2.9%). 

Acorns are the favorite natural food of Wood 
Ducks (Bellrose 1980a). Briggs (1978) reported 
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that Wood Ducks dove for acorns dropped by 
bluejays into water up to 3 feet (0.9 m) in depth. 
When acorns are lacking, Wood Ducks consume 
the most available and palatable foods. They 
heavily utilize pondweeds (Potamogeton spp.), bur 
reeds, and water bulrush for food and, when 
available, consume annual wild rice (Coulter 
1957). Mabbott (1920) stated that Wood Ducks 
often wander into the drier parts of the timber to 
pick up acorns, nuts, grapes, and berries from 
various trees and shrubs. We have observed 
Wood Ducks feeding on pin oak acorns in dry 
floodplain forests near sloughs in the bottom- 
lands of the Illinois and Mississippi rivers in 
central Illinois. Wood Ducks in southern 
Missouri relied almost entirely on natural foods, 
even with an abundance of nearby agricultural 
fields (Kirby 1990). Agricultural grains were not 
considered important foods for Wood Ducks in 
the northeastern United States (Martin et al. 
1951). Natural foods make up the bulk of the 
Wood Duck diet when they are abundant and 
readily available. 

In contrast, corn appeared to be an important 
food for migrating Wood Ducks in the Illinois 
River valley (Bellrose and Holm 1994). Anderson 
(1959) and the present study indicated that 


Table 5-17. Percentages of occurrence and volume 
for the major foods identified in 265 Wood Duck 
gizzards obtained from the central Illinois River 
area, Oakwood Bottoms Greentree Reservoir, and 
Pools 13-14 of the Mississippi River during fall, 
1978-1983. 


Percent Percenl 

Food Item? Occurrence Volume 
Corn (Zea mays) S32 S43 
Pin oak (Quercus palustris) 5.28 4.40 
Water hemp (Amaranthus rudis) 7.92 3.84 
Gray dogwood (Cornus racemosa) 15.09 2.30 
Faber bristlegrass (Setaria faberi) 4.53 1.98 
Rice cutgrass (Leersia oryzoides) Lilesz 1:78 
Hooded arrowhead 

(Sagittaria calycina) 1.88 1.66 
Spotted ladysthumb 

(Polygonum persicaria) 3.40 
Buckwheat (Fagopyrum esculentum) Blt 1.59 
Marshpepper smartweed 

(Polygonum hydropiper) 4.91 1.48 
Giant bur reed 

(Sparganium eurycarpum) 3.40 1.48 
Common hackberry 

(Celtis occidentalis) 1.89 1.26 

Total plant matter 98.72% 

Total animal matter 1.28% 

Average food volume/gizzard 2.08 ml 

Average grit volume/gizzard 1.6 ml 


* Items representing =1 percent of the food volume. 
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Photo 5-11. The small seeds of water hemp 
(Amaranthus rudis), or pigweed, were a noteworthy 
food for Wood Ducks and other duck species, 
especially Gadwalls, in Illinois during fall, 
1978-1983 (Anderson 1959:333). 


Wood Ducks in Illinois have diets similar to 
those of Mallards with corn the dominant food. 
Hawkins and Bellrose (1941) observed approxi- 
mately 3,000 Wood Ducks feeding in a wheat- 
field in September, 1938, and 2,000 Wood Ducks 
feeding in a harvested cornfield in October 1938 
in the Illinois River valley. Bellrose and Holm 
(1994) suggested that agricultural grains 
increased in importance late in the year when 
natural foods become depleted, degraded, or 
unavailable. 

Like the Mallard, Wood ducks historically util- 
ized acorns and other mast for food in fall and 
winter, but habitat loss and degradation have 
encouraged reliance on agricultural foods, such 
as corn. The adaptability of this species and its 
utilization of a broad range of foods and habitats 
allow Wood Ducks to occupy an extensive range. 
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GREEN-WINGED TEAL 

Green-winged Teal gizzards were collected 
during 1978 and 1979 from Spring Lake CA (n = 
183) and Rice Lake FWA (n = 35) along the 
Illinois River (Fig. 5-1). The most important food 
identified for Green-winged Teals was redroot 
flatsedge, occurring in 55.05 percent of the giz- 
zards and constituting 46.75 percent of the total 
volume (Table 5-19). Flatsedges (Cyperus spp.) 
as a group accounted for 68.96 percent of the 
food volume in Green-winged Teals (Photo 
5-12). Redroot flatsedge was also the most 
important food for Green-winged Teals in Illinois 
during 1938-1940 (Anderson 1959). Other princi- 
pal foods recorded in both studies were chufa 
flatsedge, curltop ladysthumb, coast barnyard 
grass, and rice cutgrass. Whereas most of the 
major foods were small-seeded moist-soil 
plants, the seeds and vegetative parts of 
curlyleaf and leafy pondweeds and muskgrass 
(Chara spp.) were also important. Unclassified 
insects accounted for 1.86 percent of the food 
volume, and animal matter collectively 
accounted for 3.11 percent. This value for animal 
matter was higher than that recorded for any of 
the other dabbling ducks examined in this inves- 
tigation but lower than the 15.0 percent reported 
by Anderson (1959). 

It is noteworthy that all of the principal foods 
of Green-winged Teals were natural moist-soil 
and aquatic plants and animal matter. Even 
though Japanese millet was sown at both collec- 
tion sites and was readily available, it was not 
utilized as a principal food. Likewise, waste corn 
from nearby agricultural fields was unimportant. 
Bellrose et al. (1979) found a significant correla- 
tion between Green-winged Teal use-days in the 
fall and the abundance of wetland plants in the 
Illinois River valley. Sufficient natural wetland 
plant food resources appear to be a critical 
factor in maintaining populations of Green- 
winged Teals in Illinois. 

As indicated by the present study and sug- 
gested by Bellrose (1980a), Green-winged Teals 
prefer the small seeds of moist-soil plants; when 
necessary, however, they consume agricultural 
erains. Green-winged Teals forage on mud flats 
near the edges of sloughs, ponds, and lakes, 
seeking the seeds of such moist-soil plants as 
sedges (Cyperaceae) and grasses (Mabbott 1920; 
Martin et al. 1951; Anderson 1959). When mud 
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flats are not available, Green-winged Teals uti- 
lize the shallowest marshes (Bellrose 1980a). 

The composition of plant matter in the diets 
of Green-winged Teals varied from a low of 49.3 
percent in Finland to a high of 100 percent in 
Rhode Island (Cronan and Halla 1968; Nummi 
1993) (Table 5-20). Martin et al. (1951) reported 
86 percent plant matter in the diet of Green- 
winged Teals during fall, with plant matter 
increasing to 91 percent during winter. DeRoia 
(1989) suggested that Green-winged Teals fed 
primarily on vegetation and that invertebrate 
consumption was incidental. 

Rawls (1954) found a diet of 90.8 percent 
plant and 9.2 percent animal matter in a sample 
of 84 Green-winged Teal gizzards collected in 
Tennessee. Important foods included duckweed 
(Lemnaceae, 23.6%), pondweeds (Potamogeton 
spp., 13.9%), common buttonbush (12.0%), justi- 
cia (water willow, 6.1%), smartweed (Polygonum 
spp., 5.6%), common baldcypress (4.6%), wild 
grape (4.6%), chufa flatsedge (3.1%), and insects 
(7.4%). A sample of 318 gizzards from Missouri 
contained 96.2 percent plant and 3.8 percent 
animal matter with proportions as follows: curl- 


Table 5-19. Percentages of occurrence and volume 
for the major foods identified in 218 Green-winged 
Teal gizzards obtained from Spring Lake Conser- 
vation Area and Rice Lake Fish and Wildlife Area 
along the Illinois River during fall, 1978-1979. 


Percent Percent 


Food Item? Occurrence Volume 


Redroot flatsedge 


(Cyperus erythrorhizos) BoU5 46.75 
Ferriginous flatsedge 

(Cyperus ferruginescens) 52:29 14.29 
Hooded arrowhead (Sagittaria calycina) 9.63 6.41 
Unclassified flatsedge (Cyperus spp.) 17.43 5.01 
Chufa flatsedge (Cyperus esculentus) 9.63 2.91 
Curltop ladysthumb 

(Polygonum lapathifolium) 41.74 en 
Curlyleaf pondweed 

(Potamogeton crispus) oS 2.08 
Unclassified insects (Insecta) 4°13 1.86 
Muskgrass (Chara spp.) Si] 1.69 
Coast barnyard grass 

(Echinochloa walter!) 4.59 1.61 
Leafy pondweed (Potamogeton foliosus) 8.26 1.59 
Water hemp (Amaranthus rudis) 6.42 1.09 
Rice cutgrass (Leersia oryzoides) 4.13 1.01 

Total plant matter 96.89% 

Total animal matter 3.11% 

Average food volume/gizzard 0.70 ml 

Average grit volume/gizzard 0.5 ml 


* Items representing 21 percent of the food volume. 
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PHOTO BY W.E. CLARK. 
Photo 5-12. Flatsedges (Cyperus spp.), or nut- 
grasses, were staple foods for Green-winged Teals in 
Illinois during fall, 1978-1979. 


top ladysthumb (9.4%), Pennsylvania smartweed 
(6.5%), marsh knotweed (4.5%), common barn- 
yard grass (10.7%), Japanese millet (5.2%), 
unknown barnyard grass (Echinochloa spp., 5.0%), 
muskgrass (3.9%), flatsedges (Cyperus spp., 
6.1%), dragonfly nymphs (Odonata, 1.7%), and 
mollusks (1.3%) (Korschgen 1955). Anderson's 
(1959) study of waterfowl food habits in Illinois 
found that the diet of Green-winged Teals con- 
sisted of 85.0 percent plant and 15.0 percent 
animal matter. Important foods in the Illinois 
River valley included redroot flatsedge (30.1%), 
straw-colored flatsedge (6.5%), chufa flatsedge 
(4.2%), common barnyard grass (6.9%), coast 
barnyard grass (3.2%), pony grass (4.8%), marsh 
knotweed (2.4%), common duckweed (4.0%), 
common hornwort (3.7%), bryozoans (Bryozoa, 
1.2%), mollusks (3.3%), water boatmen (3.4%), 
and midges (3.8%). 

A sample of 50 gizzards obtained in California 
during the 1950s identified diets that were a rel- 
atively low 65.6 percent plant material and a 
relatively high 34.4 percent animal matter: 
important food items were longspike spikerush 
(15.0%), buttercup (8.5%), alkali bulrush (7.6%), 
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wheat (5.2%), foxtail (Alopecurus sp., 4.3%), and 
snails (Gastropoda, 33.6%) (Yocum and Keller 
L961) Invassimilanestudveinecalitormianwi?> 
esophagi had a comparable value of 62.3 per- 
cent for plant matter (Euliss and Harris 1987). 
Important foods included swamp timothy 
(25.0%), common barnyard grass (11.0%), and 
midges (27.0%). Chironomids were a dominant 
animal food consumed by Green-winged Teals in 
Mexico; however, plant foods represented 79.8 
percent of their diet (Migoya and Baldassarre 
1993). Other important food items were wheat 
(34.8%) and alkali bulrush (33.5%). Green- 
winged Teal diets in Finland contained the high- 
est reported consumption of animal matter 
(50.7%); however, only juveniles were included 
in the sample collected in August and 
September (Nummi 1993). 

In contrast to this high consumption of ani- 
mal matter, Kerwin and Webb (1971) found 99.0 
percent plant matter in 54 Green-winged Teal 
gizzards collected in South Carolina. Important 
plant foods were fall panicum (25.0%), softstem 
bulrush (9.6%), swamp smartweed (8.7%), salt- 
marsh bulrush (7.2%), fragrant flatsedge (5.8%), 
coast barnyard grass (4.8%), and bristly crowfoot 
(4.3%). Conrad (1965) examined 53 Green- 
winged Teal gizzards from South Carolina and 
found nearly 100 percent plant matter: Keisak 
aneilema (63.6%), corn (16.0%), swamp smart- 
weed (6.3%), and Pennsylvania smartweed 
(4.6%). Another study in South Carolina 
indicated that Green-winged Teals consumed at 
least 96.9 percent plant matter of which warty 
panicum (18.9%), dotted smartweed (18.7%), 
redroot flatsedge (17.5%), fall panicum (15.5%), 
fragrant flatsedge (9.4%), and many-spiked 
flatsedge (6.7%) were major foods (Landers et al. 
1976). Food found in the gizzards of 42 Green- 
winged Teals from Louisiana consisted of 93.4 
percent plant and 6.6 percent animal matter 
(Vaughn 1977). Important plant foods consisted 
of water pennywort (21.1%), spiked watermilfoil 
(14.7%), dwarf spikerush (12.9%), Jamaica saw- 
gsrass (10.0%), fragrant flatsedge (9.5%), 
spikerush (Eleocharis spp., 9.0%), and Monnier 
waterhyssop (7.4%). 

An analysis of 653 Green-winged Teal “stom- 
achs” from across North America indicated that 
this species consumed 90.7 percent plant and 
9.3 percent animal matter (Mabbott 1920). 
Important foods were sedge seeds (Cyperaceae, 
38.8%), pondweeds and allies (Potamoge- 


tonaceae, Najadaceae, Zannichelliaceae, Rup- 
piaceae, 11.5%), grasses (11.0%), smartweeds 
(Polygonaceae, 5.3%), algae (4.6%), insects 
(4.6%), and mollusks (3.6%). 

The present study revealed no agricultural 
grains in the diets of Green-winged Teals, but 
other studies have found such evidence. Corn 
was the most important agricultural grain con- 
sumed by Green-winged Teals in Virginia (5.0%), 
Chesapeake Bay (3.3%), and South Carolina 
(2.8%) (Perry and Uhler 1981; Munro and Perry 
1982. McGilvrey 1966b); however, corn was not a 
dominant dietary item in any of these studies. 
Corn (95.1%) was the dominant food eaten by 
Green-winged Teals on the Texas High Plains 
(Moore 1980). Similarly, Sell (1977) reported 
that corn (80.4%) and wheat (5.8%) were the 
dominant foods on the Texas High Plains. 
Prevost et al. (1978) reported that corn (12.4%) 
was a major food in South Carolina. Wheat 
accounted for 5.2 percent of the diet at 
Humboldt Bay, California (Yocum and Keller 
1961). Cultivated rice occurred in 22.0 percent of 
the Green-winged Teal gizzards examined from 
Arkansas (Marks 1989), and Dillon (1957) sug- 
gested that cultivated rice was a choice food of 
Green-winged Teals on the Louisiana coast. 
Buckwheat (Fagopyrum esculentum, 13.0%) was an 
important food of Green-winged Teals collected 
in Lake Erie marshes (Farney 1975). Thus, culti- 
vated grains were utilized in various localities, 
but the seeds of moist-soil plants were generally 
the most common foods of Green-winged Teals. 


BLUE-WINGED AND 
GREEN-WINGED TEALS 

A combined sample of gizzards from 164 Blue- 
winged and Green-winged Teals was collected at 
Carlyle Lake WMA (Fig. 5-1) during the 
September teal season, 12-20 September 1981. A 
majority of the sample was Blue-winged Teals, 
which accounted for about 80 percent of the 
Illinois harvest during the 1977 to 1981 teal sea- 
sons (see Tables 8-23 and 8-24 in Chapter 8, 
“Waterfowl Harvest”). Curltop ladysthumb was 
the most important food, occurring in almost 
every gizzard examined (95.12%) and representing 
39.27 percent of the food volume (Table 5-21, 
Photo 5-13). Junglerice barnyard grass was also a 
very important food and occurred in 54.88 percent 
of the ducks and accounted for 34.23 percent of 
the volume. Pennsylvania smartweed, which 


ranked third, occurred in more gizzards (71.34%) 
than junglerice barnyard grass but constituted 
only 8.52 percent of the diet. As a group, 
smartweeds (Polygonum spp.) and_ barnyard 
grasses (Echinochloa spp.) accounted for 88.01 per- 
cent of all foods consumed (Photo 5-14). By com- 
parison, common barnyard grass was the only 
major food of Blue-winged Teals, and common 
barnyard grass and curltop ladysthumb were the 
only principal foods of Green-winged Teals 
reported by Anderson (1959). The fact that 
Anderson's samples were collected mainly from 
the Illinois River may account for the differences. 
Although Japanese millet occurred as an impor- 
tant food (1.87%), the teals’ diet was dominated 
by natural foods, similar in this respect to the diet 
of Green-winged Teals during the regular season 
(Table 5-19). 

The percent occurrence values of curltop 
ladysthumb and Pennsylvania smartweed were 
much higher than the percent volume (Table 
5-21), a finding which suggests that the seeds of 
smartweeds may be retained in the gizzards of 
teals for a longer period than the seeds of other 
major foods. However, if seeds of these common 
plants were ingested often and if they regularly 
constituted only a fraction of a complete feeding 
as suggested by Anderson (1959), the same 
result might be seen. In reality, a combination of 
these two factors probably accounted for the 
occurrence-volume relationship. 

Even though Blue-winged and Green-winged 
Teals feed together in marshes and mud flats, 
their diets differ in the proportions of plant and 
animal matter (Bellrose 1980a). The diet of Blue- 
winged Teals consisted of the vegetative parts of 
aquatic plants whereas Green-winged Teals pre- 
ferred seeds; however, seeds of moist-soil plants 
are readily consumed by Blue-winged Teals 
when available (Bellrose 1980a). Anderson 
(1959) observed that the diet of Blue-winged 
Teals consisted of seeds of moist-soil plants 
along with stem and leaf fragments of submer- 
gent aquatic plants. A large volume of 
smartweed (Polygonum spp.) and barnyard grass 
(Echinochloa spp.) seeds in teal gizzards was 
found in the present study. 

A review of the literature indicated consider- 
able variability in the diet of Blue-winged Teals 
(Table 5-22). The percentage of plant matter 
ranged from 19.1 to 99.4 percent. Blue-winged 
Teals are considered omnivores and usually feed 
in wetland areas less than 8 inches (20.3 cm) 
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deep (Gammonley and Fredrickson 1995). 
Bellrose (1980a) suggested that Blue-winged 
Teals consumed approximately 75 percent plant 
matter in their diets. Martin et al. (1951) 
reported that in the fall Blue-winged Teals con- 
sumed 70 percent plant matter, a proportion 
that increased to 81 percent in the winter. The 
higher proportion (98.3%) of plant matter 
observed in the present study indicated that 
Green-winged Teals were included in the sam- 
ple. 

The diets of Blue-winged Teals in Illinois dur- 
ing the 1938-1940 hunting seasons consisted of 
83.6 percent plant and 16.4 percent animal mat- 
ter (Anderson 1959). Dominant plant foods 
reported by Anderson were moist-soil plants 
including redroot flatsedge (41.6%), common 
barnyard grass (4.6%), water hemp (Amaranthus 
tuberculatus, 4.2%), pony grass (3.7%), chufa 
flatsedge (3.0%), marsh knotweed (2.9%), com- 
mon hornwort (2.8%), straw-colored flatsedge 
(2.8%), and common buttonbush (2.5%). 
Dominant animal foods were midges (5.8%), 
water boatmen (5.3%), and mollusks (2.2%). 

Blue-winged Teals collected in Chesapeake 
Bay from 1890 to 1959 had diets consisting of 
90.7 percent plant and 9.3 percent animal matter 
including Olney bulrush (48.5%), common wid- 
geongrass (12.9%), fennelleaf pondweed (4.8%), 
arrowleaf tearthumb (4.8%), saltmarsh bulrush 
(4.7%), swamp snails (4.1%), and seed shrimp 
(2.3%) (Munro and Perry 1982). Plant foods con- 
sumed by Blue-winged Teals in South Carolina 
were dotted smartweed (19.1%), fall panicum 
(16.8%), fragrant flatsedge (9.7%), Olney bulrush 
(10.9%), and many-spiked flatsedge (14.0%) 
(Landers et al. 1976). Vaughn (1977) examined 
48 Blue-winged Teal gizzards from Louisiana and 
reported 84.5 percent plant and 15.5 percent ani- 
mal matter including water pennywort (26.9%), 
fragrant flatsedge (20.0%), southern naiad 
(9.5%), bullwhip bulrush (7.1%), and spikerush 
(Eleocharis flavescens, 4.7%). Thompson et al. 
(1992) reported that the diets of 56 Blue-winged 
Teals wintering in Yucatan, Mexico, contained 
96.8 percent muskgrass (Chara spp). 

The most comprehensive study on the food 
habits of Blue-winged Teals was conducted by 
Mabbott (1920). His 319 Blue-winged Teal 
“stomachs” collected over 31 years in North 
America indicated that the diet of Blue-winged 
Teals was composed of 70.5 percent plant and 
29.5 percent animal matter. In his study, birds 
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Table 5-21. Percentages of occurrence and volume 
for the major foods identified in 164 Blue-winged 
and Green-winged Teal gizzards obtained during the 
teal hunting season, 12—20 September 1981, at 
Carlyle Lake Wildlife Management Area, Illinois. 


Percent Percent 


Food Item? Occurrence Volume 


Curltop ladysthumb 


(Polygonum lapathifolium) OSAlZ 39.27 
Junglerice barnyard grass 

(Echinochloa colonum) 54.88 34.23 
Pennsylvania smartweed 

(Polygonum pensylvanicum) 71.34 8.52 
Common barnyard grass 

(Echinochloa crusgalli) 18.90 4.12 
Fall panicum 

(Panicum dichotomiflorum) 8.54 1.87 
Japanese millet 

(Echinochloa frumentacea) 3.66 1.87 
Bearded sprangletop 

(Leptochloa fascicularis) 4.27 1.67 
Caddisfly larvae (Trichoptera) 3.05 1.01 

Total plant matter 98.34% 

Total animal matter 1.66% 

Average food volume/gizzard 1.66 ml 

Average grit volume/gizzard 0.6 ml 


* Items representing =>1 percent of the food volume. 


were collected over 11 months of the year and 
the sample, therefore, contained breeding birds. 
However, most collections were made in 
September, October, and November. Important 
foods were sedges (Cyperaceae, 18.8%), 
pondweeds and allies (Potamogetonaceae, 
Najadaceae, Zannichelliaceae, and Ruppiaceae, 
12.6%), grasses (12.3%), smartweeds and allies 
(Polygonaceae, 8.2%), mollusks (16.8%), insects 
(10.4%), and crustaceans (1.9%). 

Swanson and Bartonek (1970) examined 31 
gizzards of Blue-winged Teals in North Dakota 
and found 71.8 percent plant and 28.2 percent 
animal matter; however, when esophagi of the 
same birds were examined, consumption of 
plant matter decreased to 19.1 percent. 
Swanson and Bartonek suggested that animal 
consumption by Blue-winged Teals was much 
greater than indicated by studies relying on giz- 
zards. Esophageal contents of 62 Blue-winged 
Teals in Columbia indicated that snails 
(Gastropoda, 41%) and water boatmen (27%) 
were dominant food items (Botero and Rusch 
1994). In contrast, Dirschl (1969) collected Blue- 
winged Teal “gullets” in Saskatchewan and found 
diets consisting of 83.3 percent plant and 15.7 
percent animal matter. He found that seeds of 
painted cow lily (51.0%), bulrushes (10.3%), 









PHOTO BY STEPHEN P. HAVERA. 


Photo 5-13. Curltop ladysthumb, or nodding 
smartweed, was the dominant food of Blue-winged 
and Green-winged Teals examined from Carlyle Lake 
Wildlife Management Area during September, 1981. 


PHOTO BY FRANK C. BELLROSE. 
Photo 5-14. Common barnyard grass was a mean- 
ingful food source during fall for Blue-winged and 
Green-winged Teals in Illinois because it grows on 
mudflats or near shallow water where teals prefer 

to feed. 


sedges (Carex spp., 7.0%), spikerushes (5.8%), 
and bur reeds (3.8%) were major plant foods; 
snails (Gastropoda, 15.6%) accounted for the 
bulk of the animal foods. The seeds of the highly 
utilized painted cow lily did not become avail- 
able until late August when Blue-winged Teals 
capitalized on this newly abundant food 
resource. DeRoia (1989) suggested that Blue- 
winged Teals modify their diets to the changing 
environment, taking advantage of novel food 
resources. Thompson et al. (1992) also sug- 
gested that availability was the most important 
factor in determining food usage by Blue-winged 
Teals. Varying diets allowed Blue-winged Teals 
to utilize a variety of wetlands under seasonally 
changing conditions. 
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In a combined sample of Blue-winged, Green- 
winged, and Cinnamon Teal “gullets” (n = 29) 
collected by hunters on the Texas High Plains, 
Sell (1977) found that diets consisted of 99.7 
percent plant and 0.1 percent animal matter. 
Corn (71.1%), wheat (4.9%), and common 
barnyard grass (22.3%) were dominant foods. 
Likewise, a high percentage of plant matter 
(95.2%) was reported for a combined sample (n 
= 27) of Blue-winged and Green-winged Teals 
collected in the Texas High Plains (Rollo and 
Bolen 1969). Sorghum (43.7%), smartweed 
(Polygonum bicorne, 28.3%), and common barnyard 
grass (13.3%) were major plant foods in this 
study, and snails (Gastropoda, 2.0%) and insects 
(2.7%) were dominant animal foods. This high 
composition of grains was indicative of the agri- 
cultural environment of the Texas High Plains. 


REDHEAD 

During 1980-1982, 39 Redhead gizzards were 
collected from Pools 13 and 19 of the 
Mississippi River. The Redhead is generally con- 
sidered a vegetarian in the fall; however, animal 
matter predominated in the diet during the pre- 
sent study, accounting for 64.65 percent (Table 
5-23). The animal portion of the diet was diverse 
with six groups of invertebrates occurring as 
principal items: midge larvae, fingernail clams 
(Sphaeriidae), burrowing mayfly nymphs, drag- 
onfly (Aeschnidae) nymphs, snails (Gastro- 
poda), and caddisfly (Trichoptera) larvae. This 
animal component of the diet differs from the 
largely molluscan diet found for Lesser Scaups 
on the Mississippi River (Table 5-11). Anderson 
(1959) also reported midge larvae and caddisfly 
(Trichoptera) larvae as important Redhead 
foods, but other animal foods were recorded in 
only minor amounts. 

Plant foods of Redheads during the present 
study were dominated by seeds and vegetation of 
three species of pondweeds, which collectively 
made up 15.02 percent of the food volume. Other 
major plant foods included common arrowhead 
and curltop ladysthumb. As noted for Lesser 
Scaups, seeds of common widgeongrass, which 
rarely grows in Illinois, were apparently consumed 
prior to migration and retained in the gizzard. 
Important plant foods consumed by Redheads 
during 1938-1940 on the Illinois and Mississippi 
rivers included pondweeds (Potamogeton spp.), 
common hornwort, common barnyard grass, corn, 


Table 5-23. Percentages of occurrence and volume for 
the major foods identified in 39 Redhead gizzards 
obtained from Pools 13 and 19 of the Mississippi River 
during fall, 1980-1982. 


Percent Percent 
Food Item? Occurrence Volume 
Midge larvae (Chironomidae) andl: 10.80 
Fingernail clam 
(Musculium transversum) 10.26 9.77 
Burrowing mayfly (Hexagenia spp.) 20.51 9.30 
Dragonfly nymph (Aeschnidae) 10.26 TOF 
Pondweed vegetation 
(Potamogeton spp.) Salis Wes 
Unclassified snails (Gastropoda) 20.51 6.46 
Common arrowhead 
(Sagittaria latifolia) 10.26 6.36 
Fingernail clams 
(Sphaerium spp., Musculium spp.) 10.26 6.20 
Caddisfly larvae (Trichoptera) 2.56 6.10 
Curltop ladysthumb 
(Polygonum lapathifolium) 12.82 3.44 
Leafy pondweed 
(Potamogeton foliosus) 15738 3.26 
Baby pondweed 
(Potamogeton pusillus) 15.38 2.83 
Duckweed (Lemna spp.) 12.82 2.45 
Common hornwort 
(Ceratophyllum demersum) 10.26 2.34 
Freshwater snails (Viviparus spp.) 10.26 Za 
Fennelleaf pondweed 
(Potamogeton pectinatus) 15.38 1.26 
Common widgeongrass 
(Ruppia maritima) Sal TZ 
Freshwater snail (Amnicola /ustrica) 7.69 1208 
Unclassified mollusks (Mollusca) 7.69 1.00 
Total plant matter 35.3006 
Total animal matter 64.65% 
Average food volume/gizzard 1.47 ml 
Average grit volume/gizzard 2.9 ml 


* Items representing =1 percent of the food volume. 


marsh knotweed, softstem bulrush, and unclassi- 
fied ragweeds (Anderson 1959). 

More than any other diving duck, Redheads 
forage in shallow marshes, sloughs, and ponds 
(Bellrose 1980a). Their fall diet consists mostly 
of plant materials, which ranged from 49.5 per- 
cent to 100 percent in various studies (Table 
5-24). Kubichek (1933) reported that Redheads 
were chiefly vegetarians; however, Michot and 
Nault (1993) suggested differences in plant and 
animal consumption by Redheads may reflect 
variations in food availability. In Lakes Erie and 
St. Clair, 8 of 10 Redheads examined had 
ingested zebra mussels, although most of this 
consumption was considered incidental because 
the zebra mussels were attached to the 
pondweeds (Potamogeton spp.) on which the 
Redheads were foraging (Custer and Custer 
1996). Redheads, like Ring-necked Ducks, have a 


157 


Food Habits 


‘payiodas JON , ‘UOSeas OulUNH - 


EEUU EEE 








Jajzuny pue 
(Jam) aWIN|OA ajyebabby Pe 0'v6~ vOl 6961 Uef-896L 22d paya|0D Sexo] OL6L UeYEAPIW 
(JaM) aluN|oA ajebabby 0 0001 91 7961-6561 PO-das pa}d9||05 eqoyuel| 6961 Aex2!H pue yauoLeg 
(Jam) awIN|OA ayebabby Or 0°98 OL 9961 ‘79I6L pa}e||0D eplo|4 9961 ZuI/Hes 
Jayuny pue 
(Kup) juadied ajebaibby 0 0001 QL 0S61-6761 ‘L76l-Or6l papa||oD PWOYP|}O OS6L 420DURH 
(jam) Juadied ajyebabby S77 GLL6 8 LEBI-EE61L AON-das pa}a||0D PIQUN|OD Ysiig 6E6L LUNI 
Bny pue Aey\ 
(Jam) awWN|OA ajeHbalbby veE'Ol 99°68 v9E Bulpnjaxe Sy}UOW OQ = eIaWY YON 6E61 We]0D 
(jam) JuadIad ajebalbby 916 LL'06 BSE (SA Ge) Bulids pue J9}UI/\\ faa PWaWY YON EESL AOUPIGNY 
GINISANOD GYVZZID GNV ‘SNINDINLNSAOUd ‘SNOVHdOSI 
(jedDluaWUNU) JUddIed ajebaibby | 1°86 9 
(jedUUaWNU) JUdDEd ajeHaibby GOs G6 V ©6611-7661 Buiuds—eaul\A papa}|oD uebILDI\ 9661 Je}1sND pue Jajsn> 
(ssew Aip) Juadied ajebabby ess 6°99 olive 
(ssew Alp) juadied ajebaibby 7a 6°78 881 6861-L86L JEWI-AON papa||o> eUeISINOT E66L HNEN pue JOUdI\ 
L861 
— 9°38 V 16 v6 JIUI/\\ — OXI SJapunes pue SJOPUNeS 
(JaM) JuadJed ajeHalbby 09 0'v6 vz L161 29d pa}a||0D Sexo] 6L6L Ye 
(JaM) BUNjOA ajebabby 0 0'00L G 7961-6561 O-deas pa}a||05 eqojiuey\| 6961 Ad\DIH pue yauoLeg 
HLO YO ‘SNINDINLNSAOUd ‘SNOVHdOSS 
(jam) juaded ajebubby ~—sav'€ 9°96 a 6L61-OZ61 
(18M) JUaIed ajeHabby VEZ 9°91 OL 6961-0961 
(JaM) JUddIEd ajeHalbby v0 9°66 OL 6561-0681 — Aeg axeadesay 7861 Alidd pue Osun 
Jayuny pue 
(JAM) aWNIOA ajeHbabby Z1°Z 68'L6 OL 7261 PO papa|joD ueDIYDdI\ EZ6L “|e Je UOSUaAZ 
(JaM) JUadJed ajeHabby ay 6 3°16 vv 7S61-LV6L 22d J3}UNH euljose>) YON G96L JaYyI}D pue Aend 
(JAM) BuUN|OA ajebaibby  £0°7Z c6LL vl 061-861 J3}UNH S1OUl|]| 6S6| UOSIapUuYy 
(Aip) awnjon ajebabby fl 8°86 LZ 7561-9761 289d-DO Ja,UNH LINOSSI|A| GS6L UeHY>S10> 
(Alp) awnjoa ajebaibby 67 rl L'S8 fi ¥S61—-0561 J9.UNH aassauual vS6L sjMey 
AINO GYVZZID 
sasAjeuy jewiuy UeId 8ZIS 33eq pour uol}ed07 BIUZIIJOY 
Sabejuadled ajdwes U01}99]/0D 
‘SpOoyuj}ow 


UOI}Da]]OO puke ‘sasfjeue ‘sajdures Jel} SAIJSASIP JUSIaJJIP SUISN Speaypay JO SJaIp JO]UIM pue |][ej Ul payuap! Joyew yeulue pue jue jo sesejusdled ‘p7—-SG 9/qeL 


158 Waterfowl of Illinois 


less specialized bill structure than other diving 
ducks and, therefore, consume a great variety of 
foods (Hohman 1985). Important foods of 
migrating Redheads in the Mississippi Flyway 
included pondweeds (Potamogeton spp.), fennel- 
leaf pondweed, common widgeongrass, bul- 
rushes, burrowing mayflies, and midges 
(Korschgen 1989). 

A sample of 14 Redhead gizzards collected by 
hunters on the Mississippi and Illinois rivers 
during the 1938-1940 hunting seasons contained 
77.9 percent plant and 22.1 percent animal mat- 
ter (Anderson 1959). Six species made up the 
bulk of the plant foods: longleaf pondweed 
(32.9%), common hornwort (14.3%), common 
barnyard grass (8.3%), corn (5.0%), marsh 
knotweed (3.7%), and softstem bulrush (1.6%): 
dominant animal foods were midges (18.4%) and 
caddisflies (Trichoptera, 2.9%). The small sample 
size of the study may have biased the results, 
which indicated a relatively high consumption of 
animal matter on these two rivers. 

The diet of 21 hunter-harvested Redheads col- 
lected during winter 1946-1952 in Missouri was 
98.8 percent plant and 1.2 percent animal matter 
(Korschgen 1955). Important plant foods were 
Pennsylvania smartweed (36.8%), leafy pond- 
weed (14.2%), fennelleaf pondweed (4.6%), river 
bulrush (6.6%), sorghum (7.7%), and pigweed 
(5.3%): snails (Gastropoda, 0.7%) and crus- 
taceans (0.5%) were dominant animal foods. 
Quay and Critcher (1965) found 97.8 percent 
plant matter in 44 Redhead gizzards collected by 
hunters in North Carolina. Important plant 
foods in that study were pondweeds (Potamogeton 
spp., 41.1%), common widgeongrass (12.9%), 
and naiads (Najas spp., 21.9%). Redheads in the 
Chesapeake Bay had relatively high percentages 
of plant material in their diets during 1890-1959 
and 1970-1979 (Table 5-24): however, the sam- 
ple size was small for each period, and con- 
sumption of plant matter was only 76.6 percent 
in the 1960s (Munro and Perry 1982). Major 
plant foods utilized by Redheads during the 
1960s were corn (29.3%), thorowort pondweed 
(15.2%), and common widgeongrass (14.7%). 
Conrad's false mussel (6.7%), soft-shelled clam 
(4.5%), Baltic clam (3.1%), and Mitchell’s clam 
(2.8%) were dominant animal foods. 

Kubichek (1933) examined 358 “stomachs” 
collected over 35 years in North America and 
found 90.7 percent plant and 9.2 percent animal 
matter. Important foods included pondweeds 


(Potamogetonaceae, 38.9%), muskgrass (Chara 
sp.) and other algae (15.9%), sedges (Cyper- 
aceae, 9.8%), grasses (7.6%), mollusks (6.5%), 
and insects (2.5%). Similarly, a sample of 364 
Redhead “stomachs” collected across North 
America contained 89.7 percent plant and 10.3 
percent animal matter (Cottam 1939). Foods 
were fennelleaf pondweed (9.1%), common wid- 
geongrass (5.3%), muskgrasses (Characeae, 
21.4%), bulrushes (6.5%), grasses (6.3%), insects 
(5.9%), and snails (Gastropoda, 2.9%). McMahan 
(1970) analyzed 104 Redhead “stomachs” from 
the Laguna Madre, Texas, and found that plant 
and animal matter made up approximately 94.0 
percent and 2.1 percent of the identifiable 
organic matter, respectively. Important foods 
were Wright shoalgrass (84.2%), common wid- 
geongrass (9.8%), and snails (Gastropoda, 2.0%). 
A similar study of Redhead “gullets” (n = 94) 
from the Laguna Madre, Mexico, found that 
diets consisted of 91.4 percent plant and 8.6 per- 
cent animal matter (Saunders and Saunders 
1981). Wright shoalgrass (79.7%), common wid- 
geongrass (4.8%), and mollusks (3.8%) were 
major items. Similarly, Wright shoalgrass 
accounted for 94.0 percent of the diets of 24 
Redheads examined in the Laguna Madre, Texas 
(Marsh 1979). 


NORTHERN PINTAIL 

During 1978-1981, 26 Northern Pintail giz- 
zards were collected from Rice Lake FWA and 
Spring Lake CA along the Illinois River and 11 
from Pools 12 and 13 of the Mississippi River 
(Fig. 5-1). Corn was the most important food, 
occurring in 10.81 percent of the gizzards and 
responsible for 19.26 percent of the diet (Table 
5-25). Vegetation and some seeds of brittle 
naiad, a submergent aquatic plant, ranked sec- 
ond and accounted for 14.07 percent of the food 
volume. Pennsylvania smartweeds and curltop 
ladysthumb ranked third and fourth and repre- 
sented 13.89 percent and 9.08 percent of the 
diet, respectively; smartweeds (Polygonum spp.) 
as a group (four species) made up 28.7 percent 
of the food volume. Other principal foods of 
Northern Pintails that accounted for at least 3 
percent of food volume were leafy pondweed, 
coast barnyard grass (Photo 5-15), longleaf 
pondweed, marshpepper smartweed, and 
muskgrass (Chara spp.) vegetation. Of the 16 
principal items recorded in this study, 8 were 


Table 5-25. Percentages of occurrence and volume 
for the major foods identified in 37 Northern Pintail 
gizzards obtained from Rice Lake Fish and Wildlife 
Area and Spring Lake Conservation Area along the 
Illinois River and Pools 12 and 13 of the Mississippi 
River during fall, 1978-1981. 





Percent Percent 

Food Item? Occurrence Volume 
Corn (Zea mays) 10.81 19.26 
Brittle naiad (Najas minor) 13.5) 14.07 
Pennsylvania smartweed 

(Polygonum pensylvanicum) 37.84 13.89 
Curltop ladysthumb 

(Polygonum lapathifolium) 35.14 9.08 
Leafy pondweed 

(Potamogeton foliosus) 2/03 7.48 
Coast barnyard grass 

(Echinochloa walteri) 1622 5.69 
Longleaf pondweed 

(Potamogeton nodosus) 13,531 S05 
Marshpepper smartweed 

(Polygonum hydropiper) 2:70 SHA 
Muskgrass (Chara spp.) 5.41 3.09 
Ferruginous flatsedge 

(Cyperus ferruginescens) 13251 Pte 
Marsh knotweed 

(Polygonum coccineum) 270 2.56 
Chufa flatsedge (Cyperus esculentus) 5.41 1.99 
Duckweed (Lemna spp.) 131 Wes 
Common arrowhead 

(Sagittaria latifolia) 10.81 i) 
Rice cutgrass (Leersia oryzoides) 10.81 1.66 
Water hemp (Amaranthus rudis) Sal 1.40 

Total plant matter 99.28% 

Total animal matter 0.72% 

Average food volume/gizzard 1.79 ml 


Average grit volume/gizzard ereaiaa 


* Items representing =1 percent of the food volume. 


also major foods of Northern Pintails during 
1938-1940 (Anderson 1959), including rice cut- 
grass, corn, coast barnyard grass, marsh 
knotweed, chufa flatsedge, longleaf pondweed, 
curltop ladysthumb, and common arrowhead. 

A review of the literature and an_analysis of 
data from the present study indicated that 
Northern Pintails primarily consumed vegeta- 
tion. Most food habits studies of Northern 
Pintails, including the present study, report 
diets exceeding 94.0 percent plant matter (Table 
5-26). The lowest reported percentage of plant 
matter (15.0%) in Northern Pintail diets was 
observed in a sample of 23 gizzards collected in 
California during the month of January (Connelly 
and Chesemore 1980). However, that study 
found 99.0 percent and 95.0 percent plant mat- 
ter in Northern Pintail diets during the months 
of September and October, respectively; a find- 
ing which makes clear that diets changed in 
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Photo 5-15. Coast barnyard grass, or Walter's millet, 
was one of the major moist-soil food plants in the 
fall diet of Northern Pintails in Illinois, 1978-1981. 


November to include more animal foods. Martin 
et al. (1951) indicated that the diet of Northern 
Pintails in the United States consisted of 95 per- 
cent and 90 percent plant matter in fall and 
winter, respectively. 

Northern Pintails, like Mallards, forage on the 
seeds of moist-soil plants and agricultural 
grains. Natural foods are considered more 
important by some authors (Anderson 1959; 
Farney 1975). Bellrose (1980a) generalized that 
Northern Pintails make little use of cereal grains 
in the Midwest; however, the present study 
found that corn was the most abundant food 
observed in Northern Pintail gizzards. Although 
sample size was small (n = 12), Bellrose (1938) 
also indicated that corn was the dominant food 
(37.3%) of Northern Pintails in the Illinois River 
valley. Similarly, Anderson (1959) found corn to 
be the second most abundant food in Northern 
Pintail gizzards in the Illinois River valley. 
Northern Pintails consumed cultivated rice 
(2.9%) and wheat (8.1%) in Mexico, but the dom- 
inant food item was found to be alkali bulrush 
(78.2%) (Migoya and Baldassarre 1993). 

Sheeley and Smith (1989) found corn to be 
the most prevalent food (90.1%) in hunter- 
harvested Northern Pintails on the Texas High 
Plains, one of the most intensively farmed areas 
of the northern hemisphere. As part of the same 
study, they collected Northern Pintails that had 
been observed feeding for =>5 minutes. A com- 
parison between the diets of hunter-harvested 
ducks and birds observed feeding found a signif- 
icant decrease in corn consumption and a 
significant increase in the consumption of non- 
agricultural plants and invertebrates by birds 
observed feeding. Consequently, Sheeley and 
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Table 5—26. Continued. 


Percentages 


Sample 


Collection 


Analyses 


Animal 


Plant 


Size 


Date 


Method 


Location 


Reference 


ESOPHAGUS, PROVENTRICULUS, AND GIZZARD COMBINED 


wet) 
wet) 


ee 


Aggregate volume 
Aggregate volume 


12.85 
24) 


87.15 
98.0 


He 
14 
10 


769 


Sep—Mar 
Nov 1937 


Hunter 


North America 


Illinois 
Oregon 


Mabbott 1920 
Bellrose 1938 


wet) 
wet) 
dry) 


Se 


28.71 Aggregate volume 


PAlfAs) 
100.0 


Oct 1937—Mar 1938 
Sep-Nov 1933-1937 


Crawford 1938 
Munro 1939 


Aggregate percent 


British Columbia 
Oklahoma 


Aggregate percent 


29 98:97 AVE: 


1940-1941, 1949-1950? 


Collected 


Hancock 1950 


and hunter 


Aggregate volume (wet) 


47 92.0 2.6 
>88.4 


Nov—Jan 1966, 1968, 1969 
1972-1973, 1973-1974 


Aug 1976-Feb 1977 
1977-1979? 
1968-1973? 


Texas 


McMahan 1970 


Aggregate volume (wet) 


b 


81 
102 


Hunter 
Hunter 
Hunter 
Hunter 


South Carolina 


Landers et al. 1976 


Aggregate volume (wet) 
Aggregate volume (dry) 


0.3 


99.6 
~100.0 


South Carolina 


Texas 


Prevost et al. 1978 
Moore 1980 


Trace‘ 


106 


Aggregate mass (dry) 


98.5 


89 


England 


Thomas 1982 


* Hunting season. ° Not reported. ‘ <0.1 percent. 
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Smith suggested that waterfowl food habit 
studies using hunter-harvested birds would 
likely overestimate the importance of waste 
grains and underestimate natural foods in inten- 
sively farmed areas. Consumption of corn by 
Northern Pintails in the present study may have 
been overestimated as a result of the sample of 
hunter-harvested birds in the agricultural envi- 
ronment of the Illinois River valley. 

Only those Northern Pintail food habits stud- 
ies (Table 5—26) that contained >100 samples are 
discussed here. A sample of 126 gizzards from 
Tennessee identified 94.3 percent plant and 5.7 
percent animal matter in Northern Pintail diets 
(Rawls 1954). Important plant foods consisted of 
southern naiad (11.2%), pondweeds (Potamogeton 
spp., 10.2%), duckweed (Lemnaceae, 9.8%), com- 
mon baldcypress (7.7%), corn (7.5%), smartweeds 
(Polygonum spp., 5.6%), fanwort (4.8%), panicum 
(4.5%), common buttonbush (4.4%), and common 
hornwort (3.5%). Insects (3.6%) and mollusks 
(2.1%) were dominant animal foods. Northern 
Pintails in Missouri consumed 99.1 percent plant 
matter consisting of Japanese millet (26.7%), 
Pennsylvania smartweed (21.1%), unknown barn- 
yard grass (Echinochloa spp., 11.6%), marsh 
knotweed (9.5%), corn (5.4%), and common barn- 
yard grass (5.1%) (Korschgen 1955). Anderson 
(1959) found 97.0 percent plant matter in 881 giz- 
zards in Illinois; his is the largest Northern Pintail 
food habits study reviewed. Important plant 
foods identified by Anderson were rice cutgrass 
(16.4%), corn (15.7%), common barnyard grass 
(12.9%), redroot flatsedge (8.8%), coast barnyard 
grass (7.8%), straw-colored flatsedge (3.9%), and 
marsh knotweed (3.7%). Mollusks (1.4%) 
dominated animal foods. 

Euliss and Harris (1987) found Northern 
Pintails in California to be opportunistic feeders, 
shifting to foods according to availability. Diets 
of the Northern Pintails they studied had a low 
percentage (72.3%) of plant matter when com- 
pared with percentages in other studies. 
Important food items in their study were swamp 
timothy (37.0%), common barnyard grass 
(12.0%), ammannia (6.0%), bearded sprangletop 
(6.0%), alkali bulrush (5.0%), and midges (22.0%). 
The high consumption of midges reflected the 
opportunistic foraging tactics of Northern 
Pintails and the extreme availability of midges. 

Mabbott’s (1920) study of 769 Northern Pintail 
“stomachs” reported 87.2 percent plant and 12.9 


162 Waterfowl of Illinois 


percent animal matter. This material consisted 
of pondweeds and allies (Potamogetonaceae, 
Najadaceae, Zannichelliaceae, Ruppiaceae, 
28.0%), sedges (Cyperaceae, 21.8%), grasses 
(9.6%), buckwheat family (4.7%), seaside arrow- 
grass (4.5%), mollusks (5.8%), crustaceans 
(3.8%), and insects (2.9%). Prevost et al. (1978) 
analyzed 102 “crops” and gizzards from Northern 
Pintails in South Carolina and reported 99.6 per- 
cent plant and 0.3 percent animal matter. 
Important foods were saltmarsh bulrush 
(55.6%), common widgeongrass (35.9%), dwarf 
spikerush (3.9%), and coast barnyard grass 
(3.3%). Nearly 100 percent plant matter was 
observed in the diets of 106 Northern Pintails on 
the Texas High Plains (Moore 1980). Corn con- 
tributed 94.4 percent to the food volume; 
sorghum followed with 1.3 percent of the vol- 
ume (Moore 1980). 

The present and previous studies indicate 
that Northern Pintails are primarily herbivorous, 
generally exploiting moist-soil plant foods. Their 
opportunistic foraging behavior allows them to 
capitalize on locally abundant invertebrate com- 
munities and agricultural grains when natural 
plant foods are not sufficient. 


AMERICAN WIGEON 

During 1978-1981, nine American Wigeon giz- 
zards were collected from Pool 13 of the 
Mississippi River, and 22 from Spring Lake CA 
and Rice Lake FWA along the Illinois River (Fig. 
5-1). Corn ranked first with 27.38 percent of the 
food volume, but it occurred in only two of the 
31 gizzards (Table 5-27). Typically, corn may not 
be an important food of American Wigeons in 
Illinois, although occasionally it may be con- 
sumed in large quantities during field feeding. 
Submergent and floating-leaved aquatic plants, 
which generally compose the bulk of American 
Wigeon foods during the fall (Bellrose 1980a), 
accounted for 40.43 percent of the diet during 
this study. Principal representatives of this 
group in descending order of importance were 
muskgrass (Chara spp.), southern naiad, brittle 
naiad, leafy pondweed, longleaf pondweed 
(Photo 5-16), algae, and duckweed (Lemna spp.). 
In addition, unclassified vegetation occurred in 
22.58 percent of the gizzards of American 
Wigeons and made up 8.79 percent of the food 
volume; most of this material was small pieces 
of aquatic vegetation. Anderson (1959) reported 


that submergent and floating-leaved aquatic 
plants represented 77.8 percent of the American 
Wigeon’s diet in Illinois during 1938-1940. 
Several aquatic plants were recorded as impor- 
tant during both studies; however, common 
hornwort, which made up 69.9 percent of the 
food volume during 1938-1940, was not a major 
food in the current investigation. This aquatic 
plant favored by American Wigeons is virtually 
absent in the Illinois River valley. Although the 
sample size was small, it appeared that 
American Wigeons fed primarily upon aquatic 
vegetation in the upper Mississippi River valley 
and upon moist-soil plant seeds and corn in the 
Illinois River valley. 

American Wigeons are considered vege- 
tarians, preferring the stems and leafy parts of 
aquatic plants (Bellrose 1980a). The nearly 
exclusive plant diet of the American Wigeon was 
confirmed by our examination of food habits 
studies. Most of the studies we summarized 
reported a diet of >93.0 percent plant material 
(Table 5-28). The lowest reported composition 
of plant material was 66.9 percent. 

The food habits of American Wigeons investi- 
gated in Tennessee consisted of 93.9 percent 
plant and 6.1 percent animal matter (Rawls 
1954). Southern naiad (23.1%), common button- 
bush (10.7%), duckweed (Lemnaceae, 7.4%), 
algae (6.8%), creeping water primrose (4.8%), 
common hornwort (3.3%), and insects (4.5%) 
were the most important foods in this study. 
Plant matter constituted 100 percent of the diets 
of American Wigeons in Missouri (Korschgen 
1955). Important native foods in that study con- 
sisted of rice cutgrass (12.5%), leafy pondweed 
(4.0%), common arrowhead (5.6%), bulrush 
(5.3%), common cattail (4.8%), and smartweeds 
(Polygonum spp., 3.2%). Plant foods of impor- 
tance in Illinois during 1938-1940 were common 
hornwort (69.9%), pondweeds (Potamogeton spp., 
4.1%), rice cutgrass (3.7%), marsh knotweed 
(3.2%), common buttonbush (2.7%), algae 
(2.5%), and corn (2.0%); water boatmen (4.1%), 
snails (Gastropoda, 0.8%), predaceous diving 
beetles (0.6%), dragonfly nymphs (Odonata, 
0.4%), and midges (0.3%) were important animal 
foods (Anderson 1959). 

American Wigeons in California consumed 
almost exclusively plant matter (99.7%): eelgrass 
(81.0%), clover (6.0%), longspike spikerush 
(3.5%), and common marestail (1.2%). Animal 
foods consisted of insects (0.3%) (Yocum and 


Table 5-27. Percentages of occurrence and volume 
for the major foods identified in 31 American 
Wigeon gizzards obtained from Spring Lake 
Conservation Area and Rice Lake Fish and Wildlife 
Area along the Illinois River and Pool 13 of the 
Mississippi River during fall, 1978-1981. 


Percent Percent 

Food Item? Occurrence Volume 
Corn (Zea mays) 6.45 27.38 
Muskgrass (Chara spp.) 6.45 11.61 
Southern naiad (Najas guadalupensis) 12.90 9.19 
Unclassified vegetation 22350 8.79 
Brittle naiad (Najas minor) 3:23 7.66 
Common cattail (Typha /atifolia) 325 5.89 
Common arrowhead 

(Sagittaria latifolia) 22.58 4.88 
Leafy pondweed 

(Potamogeton foliosus) 6.45 4.84 
Redroot flatsedge 

(Cyperus erythrorhizos) oi23 3.10 
Longleaf pondweed 

(Potamogeton nodosus) 12.90 2.86 
Algae a 23 2.66 
American bulrush (Scirpus americanus) 6.45 20) 
Duckweed (Lemna spp.) 12.90 iat 
Curltop ladysthumb 

(Polygonum lapathifolium) 9.68 iai3 
Ferruginous flatsedge 

(Cyperus ferruginescens) 9.68 hale 
Water striders (Gerridae) B23 

Total plant matter 98.59% 

Total animal matter 1.41% 

Average food volume/gizzard 0.80 ml 

Average grit volume/gizzard 2.7 ml 


* Items representing 21 percent of the food volume. 


Keller 1961). The diet of American Wigeons in 
Rhode Island consisted of 99.9 percent plant 
matter, most of which was unidentified (Cronan 
and Halla 1968). American Wigeon diets (n = 16) 
in Louisiana consisted of 66.9 percent plant and 
32.0 percent animal matter (Vaughn 1977). 
Important plant foods identified in this study 
were southern naiad (25.4%), fragrant flatsedge 
(21.0%), muskgrass (Chara vulgaris, 8.8%), water 
pennywort (3.9%), spikerush (Eleocharis sp., 
3.9%), and spiked watermilfoil (3.3%). 

American Wigeons (n = 13) consumed 100 
percent plant matter at Vancouver Island, British 
Columbia, Canada (Vermeer 1992). In North 
Carolina, American Wigeons also consumed 100 
percent plant matter: 49.8 percent pondweeds 
(Potamogeton spp.), 26.7 percent common wid- 
geongrass, and 9.1 percent naiads (Najas spp.) 
(Quay and Critcher 1965). McGilvrey (1966b) 
found 98.6 percent plant matter in 40 gizzards in 


South Carolina from four main food plants: club- : 


head cutgrass (32.1%), watergrass (22.8%), blunt 
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PHOTO BY STEPHEN P. HAVERA. 


Photo 5-16. The seeds of longleaf pondweed were 
found in the fall diet of several species of ducks in 
Illinois from 1978 to 1983, including the American 
Wigeon. 


spikerush (13.7%), and Baldwin spikerush 
(26.3%). Bryozoans (Bryozoa, 0.6%) made up the 
bulk of animal matter. American Wigeons in 
coastal South Carolina consumed 99.5 percent 
plant material: southern naiad (36.5%), common 
widgeongrass (12.2%), baby pondweed (5.6%), 
panicum (4.9%), softstem bulrush (4.9%), and 
swamp smartweed (4.0%) (Kerwin and Webb 
1971). In another South Carolina study, Landers 
et al. (1976) reported that American Wigeons 
consumed at least 94.5 percent plant matter of 
which common widgeongrass (34.9%) was most 
important, followed by Carolina redroot (21.2%), 
saltmarsh bulrush (12.6%), fragrant flatsedge 
(15.1%), and redroot flatsedge (6.2%). 

Historic records (1890-1959) from Chesa- 
peake Bay indicated that the diet of American 
Wigeons was 97.1 percent plant matter, includ- 
ing common widgeongrass (66.0%), muskgrass 
(Characeae, 6.3%), and fennelleaf pondweed 
(6.1%). Scuds (Gammarus spp., 1.4%) and midges 
(1.4%) were the principal animal foods (Munro 
and Perry 1982). More recent (1960-1969) stud- 
ies by Munro and Perry (1982) of American 
Wigeons on Chesapeake Bay indicated a compa- 
rable consumption of plant matter (97.7%). 
Common widgeongrass (31.1%) remained the 
major food consumed; however, thorowort 
pondweed (23.6%) and spiked watermilfoil 
(23.5%) had become principal foods. The Baltic 
clam (1.0%) and scuds (Amphipoda, 0.8%) were 
important animal foods. 

In his examination of 229 American Wigeon 
“stomachs” from across North America, Mabbott 
(1920) reported plant consumption at 93.2 per- 
cent. Mollusks (6.3%) and insects (0.4%) 
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accounted for most of the animal foods, whereas 
pondweeds and allies (Potamogetonaceae, Naja- 
daceae, Zannichelliaceae, Ruppiaceae, 42.8%), 
grasses (13.9%), algae (7.7%), sedges (Cyperaceae, 
7.4%), frog’s-bit and allies (Hydrocharitaceae, 
5.8%), watermilfoils (3.5%), and duckweeds 
(Lemnaceae, 2.2%) were major plant foods. 

Studies in the central United States demon- 
strated the adaptiveness of American Wigeons 
to agricultural environments. Moore (1980) ana- 
lyzed 60 “crops” and gizzards of American 
Wigeons from the Texas High Plains and found a 
consumption of nearly 100 percent plant matter 
of which 93.8 percent was corn. Corn (39.0%) and 
Japanese millet (15.6%) were the major agricul- 
tural foods of American Wigeons collected in 
Missouri (Korschgen 1955). The high consump- 
tion of corn reported for Texas and Missouri was 
similar to that observed in the present study. 
Cultivated rice (18.3%) was a major food of 
American Wigeons in Mexico (Saunders and 
Saunders 1981). 

American Wigeons in North America are con- 
sidered to be primarily vegetarians. The 
consumption of aquatic plants in all studies 
indicates their preference for marsh vegetation; 
however, American Wigeons will exploit waste 
grains in agricultural regions. 


GADWALL 

Of the 22 Gadwall gizzards collected, 12 were 
from Pool 13 of the Mississippi River and 10 
from Spring Lake CA along the Illinois River (Fig. 
5-1). Vegetative parts and some seeds of sub- 
mergent and floating-leaved aquatic plants 
accounted for 69.67 percent of the food volume 
(Table 5-29). The most important food was brit- 
tle naiad, occurring in 27.27 percent of the sam- 
ples and accounting for 29.13 percent of the diet. 
Fennelleaf pondweed ranked second by volume 
(15.49%) but occurred in only one gizzard. Other 
principal foods that were represented by 
volumes in excess of 3 percent were duckweed 
(Lemna spp.), seeds of common arrowhead, 
water hemp (Amaranthus rudis) seeds, unclassi- 
fied pondweed (Potamogeton spp.) vegetation, 
and vegetation and seeds of leafy pondweed. 
Based on our small sample of gizzards (n = 22), 
Gadwalls appear to be more dependent on sub- 
mergent and floating-leaved aquatic plants in 
the fall than any other species of duck investi- 
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Table 5-29. Percentages of occurrence and volume 
for the major foods identified in 22 Gadwall gizzards 
obtained from Pool 13 of the Mississippi River and 
Spring Lake Conservation Area along the Illinois 
River during fall, 1979-1981. 


Percent Percent 

Food Item? Occurrence Volume 
Brittle naiad (Najas minor) Zia] 2313 
Fennelleaf pondweed 

(Potamogeton pectinatus) 4.55 15.49 
Duckweed (Lemna spp.) 2iees 14.47 
Common arrowhead 

(Sagittaria latifolia) 36.36 9.18 
Water hemp (Amaranthus rudis) 4.55 7.42 
Unclassified pondweeds 

(Potamogeton spp.) 4.55 4.64 
Leafy pondweed 

(Potamogeton foliosus) eee | Sire 
Common hornwort 

(Ceratophyllum demersum) 9.09 page| 
Common spikerush 

(Eleocharis palustris) 455 1.86 
Softstem bulrush (Scirpus validus) IDES 6} 
Rice cutgrass (Leersia oryzoides) 9.09 

Total plant matter 99.07% 

Total animal matter 0.93% 

Average food volume/gizzard 0.49 ml 


Average grit volume/gizzard 2.8 ml 


* Items representing =>1 percent of the food volume. 


gated. Aquatic plants, mainly common horn- 
wort, also formed the bulk of Gadwall foods dur- 
ing 1938-1940 in Illinois (Anderson 1959). 

The Gadwall diet observed in our study was 
similar to that found in most studies (Table 
5-30). The minimum percentage of plant matter 
in Gadwall diets in all studies was 78.9 percent. 
Most studies indicated that Gadwalls consumed 
>90.0 percent plant matter. Paulus (1982) sug- 
gested that the consumption of animal matter 
by Gadwalls was incidental and occurred while 
foraging on aquatic vegetation. 

Gadwalls, like American Wigeons, consume 
the leaves and stems of aquatic plants with less 
preference for seeds (Mabbott 1920). Bellrose 
(1980a) suggested that Gadwalls favored shal- 
low marshes and ponds containing abundant 
submergent aquatic plants. Gadwalls differ from 
American Wigeons in that they rarely forage in 
pastures or upland grain fields (Bellrose 1980a). 
Gates (1957) suggested that Gadwalls were pri- 
marily marsh feeders as documented by the lack 
of agricultural grains in their diet. A review of the 
literature established that agricultural grains 
were not often consumed by Gadwalls, and 
when used as forage, did not constitute major 


Table 5-30. Percentages of plant and animal matter identified in fall and winter diets of Gadwalls using different digestive tract samples, analyses, and 


collection methods. 


Percentages 


Sample 


Collection 


166 


Analyses 


Plant Animal 


Size 


Method Date 


Location 


Reference 











GIZZARD ONLY 


1950-1954? 
1946-1952? 


Waterfowl of Illinois 


dry) 
dry) 
wet) 
wet) 


dry) 


Reco eer ee eT eae 


Aggregate vo 


4.36 
Trace? 


95.66 
~100.0 


195 


Hunter 
Hunter 
Hunter 


Tennessee 
Missour! 
IIlinois 


Rawls 1954 


Aggregate vo 


47 


Korschgen 1955 


Aggregate vo 


79 


97.21 ze 


98 


1938-1940" 


Anderson 1959 


Aggregate vo 


2.43 
21.08 


SV sy 
15.9 


60 


Winter 1965-1967 
1975 926: 


Winter 


Collected 
Hunter 


South Carolina 
Louisiana 
Mexico 


Kerwin and Webb 1971 


Vaughn 1977 


Aggregate vo 


13.92 


48 


84.1 
~100.0 


29 
7 


Saunders and Saunders 1981 
Munro and Perry 1982 


Aggregate percent (wet) 


Trace? 


1890-1959 


Chesapeake Bay 


ESOPHAGUS, PROVENTRICULUS, OR BOTH 


76 
4.2 


9253 


13 
86 


Winter 


Coastal Mexico 


Louisiana 


Saunders and Saunders 1981 


Paulus 1982 


Aggregate percent (wet) 


95.8 


Nov 1977—Mar 1978 


Collected 


Aggregate percent (dry weight) 


47 


Shey fs 


ESOPHAGUS, PROVENTRICULUS, AND GIZZARD COMBINED 


— 


— 


Aggregate volume 


97.85 2315 


100.0 


362 


Sep—Mar (31 years) 


North America 


Oregon 


Mabbott 1920 


— 


wet 


~~ 


Aggregate volume 


4 


Oct 1937—Mar 1938 


Crawford 1938 
Munro 1939 
Gates 1957 


— 


wet 
wet 
wet 


~~ 


9.6 Aggregate percent 


90.4 


Sep—Nov 1933-1937 
Autumn 1947-1955 


British Columbia 


Utah 


Aggregate volume 


Ph) 


SFiS) 
>90.8 
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Hunter 
Hunter 
Hunter 


Aggregate volume 


ST 


1972-1973, 1973-1974? 


Aug 1976-Feb 1977 


South Carolina 


Landers et al. 1976 


Aggregate volume 


sleet! 


South Carolina 


England 


Prevost et al. 1978 
Thomas 1982 


ahh Aggregate mass (dry) 


94.4 


24 


Sep—Jan 1968-1973 


Hunter 


“ Not reported. 


® <0.1 percent. 


* Hunting season. 


foods. The only exception was a study in 
England, which found that barley (Hordeum vul- 
gare, 11.7%) was the dominant food consumed | 
by Gadwalls (Thomas 1982). | 

Although Gadwalls are vegetarians, the com- | 
position of plant species in their diets varied. 
Rawls (1954) examined 195 gizzards in 
Tennessee and reported a diet of 95.7 percent 
plant and 4.4 percent animal matter. Similar to 
our study where brittle naiad was the dominant 
food item, southern naiad (15.9%) was the most 
important food in Tennessee. Other important 
items were fanworts (9.2%), common button- 
bush (8.6%), duckweeds (Lemnaceae, 8.1%), 
smartweeds (Polygonum spp., 6.8%), pondweeds 
(Potamogeton spp., 5.8%), algae (6.2%), corn 
(5.6%), common hornwort (4.6%), and insects 
(3.7%). Forty-seven gizzards from Missouri con- 
tained approximately 100 percent plant matter: 
Japanese millet (23.5%), common barnyard grass 
(6.2%), Pennsylvania smartweed (18.9%), fall 
panicum (10.5%), corn (7.2%), blunt spikerush 
(3.6%), and algae (4.4%) (Korschgen 1955). 
Anderson (1959) examined 98 gizzards from 
Illinois and found that they contained 97.2 per- 
cent plant and 2.8 percent animal matter. 
Common hornwort was the most abundant 
(71.9%) food followed by algae (7.4%), marsh 
knotweed (3.3%), common barnyard grass 
(2.5%), and midges (2.2%). Common hornwort 
had decreased dramatically in importance by 
the time of our study compared with its impor- 
tance in Anderson's 1938-1940 study. 

A sample of 60 Gadwalls from South Carolina 
consumed 97.6 percent plant and 2.4 percent 
animal matter (Kerwin and Webb 1971). 
Important items were softstem bulrush (14.3%), 
southern naiad (12.7%), baby pondweed (8.9%), 
green algae (8.7%), fall panicum (6.5%), warty 
panicum (6.4%), common St. Johnswort (5.6%), 
and scuds (Amphipoda, 1.1%). Southern naiad 
(23.0%) was also an important Gadwall food in 
Mexico (Saunders and Saunders 1981). A similar 
study of Gadwalls in South Carolina indicated 
that diets consisted of fragrant flatsedge 
(28.0%), Carolina redroot (20.4%), common wid- 
geongrass (18.3%), redroot flatsedge (9.7%), and 
dotted smartweed (4.8%) (Landers et al. 1976). 
Paulus (1982) analyzed 86 Gadwall esophagi 
from Louisiana using two methods; few differ- 
ences were found between the analyses. The 
analysis using aggregate percent wet volume 





identified 95.8 percent plant and 4.2 percent ani- 
mal matter. Important foods included algae 
(31.0%), dwarf spikerush (19.0%), common wid- 
geongrass (15.0%), spiked watermilfoil (10.0%), 
common hornwort (6.8%), bearded sprangletop 
(5.2%), and midges (2.0%). A similar study in 
Louisiana by Vaughn (1977) reported 78.9 per- 
cent plant and 21.1 percent animal matter. 
Southern naiad (20.5%), spiked watermilfoil 
(19.1%), water pennywort (13.7%), spikerush 
(Eleocharis flavescens, 8.7%), and fragrant flatsedge 
(6.5%) were important plant foods. 

Mabbott (1920) reported diets of 97.9 percent 
plant and 2.2 percent animal matter in an analy- 
sis of 362 Gadwall “stomachs” from across North 


America. Pondweeds and allies (Potamo- 
getonaceae, Najadaceae, Zannichelliaceae, 
Ruppiaceae, 42.3%), sedges (Cyperaceae, 


19.9%), algae (10.4%), common hornwort (7.8%), 
grasses (7.6%), and mollusks (1.6%) were the 
most important foods. Cultivated grains consti- 
tuted only 1.3 percent of Gadwall diets in 
Mabbott’s study. 

Gadwalls in northern Utah consumed fennel- 
leaf pondweed (27.2%), common widgeongrass 
(16.7%), inland saltgrass (10.8%), tule bulrush 
(8.1%), horned poolmat (7.8%), hymenopterous 
insects (Hymenoptera, 0.8%), beetles (0.6%), 
bugs (0.4%), and snails (Gastropoda, 0.4%) 
(Gates 1957). 

The data from our study and a review of the 
literature indicated that Gadwalls consumed pri- 
marily vegetation with diets consisting mostly of 
aquatic plants. Agricultural grains were con- 
sumed in a few instances but rarely constituted 
major food items. 


RUDDY DUCK 

Sixteen Ruddy Duck gizzards were collected 
from Pool 13 of the Mississippi River in 1981 
(Fig. 5-1). Few conclusions can be drawn 
because the food volume per gizzard averaged 
only 0.18 ml (Table 5-31); five of the gizzards 
were devoid of food. Animal matter predomi- 
nated in the samples, accounting for 73.45 per- 
cent of the food volume. Dragonfly nymphs of 
the family Aeschnidae occurred in four gizzards 
and accounted for 42.11 percent of the food vol- 
ume. Other items that made up 26 percent of the 
diet included duckweed (Lemna spp.), unclassi- 
fied mayfly nymphs (Ephemeroptera), and scuds 
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(Amphipoda). Fragments of unidentified aquatic 
vegetation accounted for 14.04 percent of the 
food volume; unidentified animal matter 
accounted for 2.81 percent. Anderson (1959) 
found that animal matter, mostly midge larvae, 
constituted 76.7 percent of the food contents of 
five Ruddy Duck gizzards. Thompson (1973) 
reported 92 and 29 percent frequency of occur- 
rence of animal and plant matter, respectively, in 
24 Ruddy Duck gizzards collected on Pool 19 
during fall, 1966 and 1967. Bellrose (1980a) 
reported that most investigators found plant 
foods to be the main food of Ruddy Ducks. 

A review of studies of the Ruddy Duck's food 
habits found great variability in their diets 
(Table 5-32). Studies with sample sizes <20 are 
not considered in this discussion. Diets varied 
from nearly 100 percent plant to 100 percent 
animal matter. Rawls (1954) found a relatively 
balanced composition of plant (47.1%) and ani- 
mal (52.9%) matter in 65 gizzards collected by 
hunters in Tennessee. Dominant foods included 
pondweed (Potamogeton spp., 29.4%), common 
hornwort (10.9%), insects (45.5%), clams 
(Sphaeriidae, 4.1%), and snails (Gastropoda, 
2.3%). The food composition in 21 Ruddy Duck 
gizzards in California was reported to be 94.5 
percent plant and 5.5 percent animal matter 
(Yocum and Keller 1961). Major plant foods were 
common widgeongrass (68.1%), fennelleaf 
pondweed (17.4%), unknown pondweed (3.3%), 
and common eelgrass (2.0%); animal foods were 


Table 5-31. Percentages of occurrence and volume 
for the major foods identified in 16 Ruddy Duck 
gizzards obtained from Pool 13 of the Mississippi 
River during fall, 1981. 


Percent Percent 
Food Item? Occurrence Volume 
Dragonfly nymphs (Aeschnidae) 25.00 42.11 
Duckweed (Lemna spp.) 25.00 10.88 
Unclassified mayfly nymphs 
(Ephemeroptera) lees 8.42 
Freshwater scuds (Amphipoda) 6.25 Pa: 
Freshwater snail (Amnicola /ustrica) 6.25 520 
Midge larvae (Chironomidae) 6.25 3.86 
Fingernail clams (Sphaerium spp., 
Musculium spp.) 6.25 Sash 
Watermilfoil (Myriophyllum spp.) 25.00 1.40 
Total plant matter 26.55% 
Total animal matter 73.45% 
Average food volume/gizzard 0.18 ml 
Average grit volume/gizzard 1.9 ml 


* Items representing >1 percent of the food volume. 
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1982). Dominant foods included 
(10.4%), 


American wild celery (21.3%), 


Olney bulrush 
(8.7%), common widgeongrass 


(8.3%), Baltic clam (8.2%), chan- 


United 
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neled barrel bubble (5.6%), surf 
across 


clam (4.0%), and Mitchell's clam 
(3.2%). Cottam (1939) collected 
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States; however, his samples included both 
breeding and nonbreeding birds. Foods con- 
sumed were 72.4 percent plant and 27.6 percent 
animal matter, including pondweeds 
(Potamogeton spp., 21.4%), common widgeon- 
grass (4.6%), bulrushes (15.7%), insects (21.9%), 
mollusks (2.8%), and crustaceans (2.5%). 


RING-NECKED DUCK 

Eight Ring-necked Duck gizzards were col- 
lected from Pool 19, six from Pool 13, and one 
from Pool 14 of the Mississippi River during 
1981-1982 (Fig. 5-1). Plant foods constituted 
94.28 percent of the diet (Table 5-33). Common 
hornwort (Photo 5-17) accounted for 26.64 per- 
cent of the food volume but occurred in only two 
of the 15 gizzards. Common hornwort was the 
most important food reported by Anderson 
(1959), but animal foods represented a higher 
proportion of the diet (34.1%) in his study than 
was recorded from the small sample in our study 
(5.72%). Other principal foods identified in our 
study at the 3 percent or greater level included 
leafy pondweed seeds and foliage, water star 
grass foliage, duckweed (Lemna spp.), Schreber 
watershield seeds, and American bulrush seeds. 

Most studies, including the present study, 
indicated that Ring-necked Ducks fed primarily 
on vegetation (Table 5-34). In contrast, 
Anderson (1959) and Hoppe et al. (1986) 
reported 34.1 percent and 43.0 percent animal 
matter, respectively, in the diet of Ring-necked 
Ducks. Animal matter also represented 44 per- 
cent of the diet of Ring-necked Ducks (n = 6) in 
Quebec (Guillemette et al. 1994). Thompson 
(1973) found a 94 percent frequency of 
occurrence of animal matter and 50 percent 
occurrence of plant matter in 32 Ring-necked 
Duck gizzards collected on Pool 19 during falls, 
1966 and 1967. 

The diet of 59 Ring-necked Ducks in Missouri 
consisted of 98.4 percent plant and 1.6 percent 
animal matter (Korschgen 1955). Important foods 
were smartweeds (Polygonum spp., 19.6%), bul- 
rushes (11.5%), pondweeds (Potamogeton spp., 
10.2%), acorns (9.6%), corn (8.6%), muskgrass 
(Chara sp., 7.6%), and barnyard grasses 
(Echinochloa spp., 7.2%); water boatmen (0.9%) 
dominated the animal foods. Rawls (1954) ana- 
lyzed 295 gizzards collected in Tennessee during 
1950-1954 and found a higher consumption of 
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Table 5-33. Percentages of occurrence and volume 
for the major foods identified in 15 Ring-necked 
Duck gizzards obtained from Pools 13, 14, and 19 of 
the Mississippi River during fall, 1981-1982. 


Percent Percent 


Food Item? Occurrence Volume 


Common hornwort 


(Ceratophyllum demersum) 13.33 26.64 
Leafy pondweed 

(Potamogeton foliosus) 26.67 22.91 
Water star grass (Zosterella dubia) 20.00 15.02 
Duckweed (Lemna spp.) 33:33 11.97 
Schreber watershield 

(Brasenia schreberi) 13,33 3.46 
American bulrush 

(Scirpus americanus) 6.67 3.46 
Branching bur reed 

(Sparganium androcladum) 20.00 270 
Longleaf pondweed 

(Potamogeton nodosus) 26.67 BOs 
Softstem bulrush (Scirpus validus) 6.67 1373 
Burrowing mayfly (Hexagenia spp.) 6.67 (AP: 
Fingernail clams (Sphaerium spp., 

Musculium spp.) 6.67 
Unclassified mollusks (Mollusca) 1533 

Total plant matter 94.28% 

Total animal matter 5.72% 

Average food volume/gizzard 0.96 ml 

Average grit volume/gizzard 1.7 ml 


* Items representing >1 percent of the food volume. 





Photo 5-17. Common hornwort, or coontail, repre- 
sented the highest volume of food consumed by 
Ring-necked Ducks in Illinois during fall, 1981-1982 
(Anderson 1959:330). 
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animal matter (18.0%) than was present in the 
current study (5.72%). However, foods consumed 
were similar in both studies including pondweed 
(Potamogeton spp., 27.4%), common hornwort 
(9.0%), duckweed (Lemnaceae, 5.6%), clams 
(Sphaeriidae, 3.3%), and insects (2.3%). 

Ring-necked Ducks are excellent divers but 
prefer shallow waters, marshes, and sloughs. 
Their diets in Illinois during 1938-1940 had a rel- 
atively low composition (65.9%) of plant matter 
(Anderson 1959), but some of the same impor- 
tant items were found in our 1981-1982 study. 
Major foods of Ring-necked Ducks in Anderson's 
study were common hornwort (17.4%), corn 
(13.9%), longleaf pondweed (7.8%), fennelleaf 
pondweed (3.2%), marsh knotweed (5.2%), red- 
root flatsedge (3.0%), snails (12.8%), fingernail 
clams (Sphaeriidae, 7.2%), and insects (8.2%). In 
contrast, Ring-necked Ducks at Sangchris Lake 
SP in central Illinois fed primarily on vegetation 
(Sanderson and Anderson 1981). 

Plant matter accounted for at least 89.0 per- 
cent of the diet of 31 Ring-necked Ducks in 
South Carolina (Landers et al. 1976). Of the 20 
plant foods listed, dotted smartweed (21.8%), 
fall panicum (35.4%), and saltmarsh bulrush 
(16.1%) were the most important. Foods of 60 
Ring-necked Ducks collected in winter, 
1983-1984, in South Carolina were fragrant 
water lily (21.8%), spikerushes (Eleocharis spp., 
11.7%), midges (2.9%), snails (Gastropoda, 
23.2%), Asiatic clam (9.4%), and dragonfly 
nymphs (Anisoptera, 6.2%) (Hoppe et al. 1986). 
In contrast, Kerwin and Webb (1971) reported 
nearly 100 percent plant matter in 78 gizzards 
collected in South Carolina. The major plant 
foods were Schreber watershield (28.4%), salt- 
marsh bulrush (6.9%), halberd-leaved tearthumb 
(6.6%), Swamp smartweed (6.9%), horsetail 
spikerush (5.2%), and squarestem spikerush 
(5.2%). 

Seventy-eight Ring-necked Ducks from the 
northeastern United States examined by 
Mendall (1958) consumed 88.9 percent plant 
and 11.1 percent animal matter including water 
bulrush (28.8%), floatingleaf pondweed (11.5%), 
bur reed (8.6%), annual wild rice (5.5%), 
American wild celery (5.1%), and snails (Gastr- 
opoda, 7.1%). Mendall suggested that domestic 
grains, such as buckwheat (Fagopyrum spp.) and 
barley (Hordeum spp.), were also eaten by Ring- 
necked Ducks but were not usually available to 
them. 
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In 1933, Kubichek reported 93.2 percent plant 
and 6.7 percent animal matter in 657 “stomachs” 
collected by hunters from Florida, Louisiana, and 
Arkansas. Pondweeds (Potamogetonaceae, 
16.1%), water lily (15.3%), arrowhead (11.7%), 
sedges (Cyperaceae, 11.3%), frog’s-bit family 
(8.4%), common hornwort (6.9%), and mollusks 
(5.3%) were the most important items. Cottam 
(1939) analyzed 742 Ring-necked Duck 
“stomachs” collected from across the United 
States over a nine-month period; some breeding 
birds were included in the sample. Plant material 
accounted for 81.5 percent of foods including 
pondweeds (Potamogeton spp., 12.0%), Schreber 
watershield (10.6%), sedges (Cyperaceae, 8.3%), 
smartweeds (Polygonum spp., 6.4%), annual wild 
rice (5.4%), and muskgrass (Characeae, 4.8%). 
Animal foods included insects (10.8%) and mol- 
lusks (6.0%). 

The review of the literature indicated that Ring- 
necked Ducks consume a wide variety of food. 
They may be more versatile in their diet than 
other diving ducks (Mendall 1958). Cottam (1939) 
observed that many Ring-necked Duck “stom- 
achs” contained a single food, a finding which 
suggests that when an abundant acceptable food 
was located, it was eaten almost exclusively. 
Annual wild rice was the most important food 
consumed by 38 Ring-necked Ducks collected in 
Minnesota and represented 73.5 percent of their 
diet (Stathis 1994). Similar opportunistic foraging 
habits were observed at Catahoula Lake, 
Louisiana (Wills 1972). Chufa flatsedge was the 
most abundant plant food growing in this lake 
and accounted for 55.2 and 58.1 percent of the 
diet of Ring-necked Ducks collected on the lake 
(Wills 1972; Peters and Afton 1993). 


CANADA GOOSE 

A total of 512 Canada Goose gizzards were 
acquired; 156 from Rend Lake SP during 
1981-1982, 184 from Union County WMA in 
1982, and 172 from Horseshoe Lake WMA in 
1982 (Fig. 5-1). Winter wheat vegetation was the 
most important food, occurring in 26.37 percent 
of the gizzards and making up 25.79 percent of 
the food volume (Table 5-35). Corn ranked sec- 
ond with similar values of occurrence (26.17%) 
and volume (20.99%) (Photo 5-18). Other foods 
reported at or above 3 percent volume were 
blunt spikerush and unidentified grass. 
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In the present study, extreme care was taken 
to separate vegetative parts from seeds, and 
these were recorded separately to determine 
which plant parts were more important. The 
stems, leaves, and rootstocks of major foods col- 
lectively comprised 45.77 percent of the food 
volume; seeds accounted for 37.20 percent. 
Seeds and foliage of natural moist-soil plants 
including spikerushes (Eleocharis spp.), 
smartweeds (Polygonum spp.), barnyard grasses 
(Echinochloa spp.), fall panicum, rice cutgrass, 
and flatsedges (Cyperus spp.) accounted for 20.26 
percent of the food volume. 

Soybeans were the most important food of 
Canada Geese collected near Horseshoe Lake 
WMA during 1953-1954 (Bell and Klimstra 1970) 
but were not a major item in our study. Bell and 
Klimstra reported a percentage of food volume 
for corn (25.6%) that was similar to that found in 
our study (20.99%), but they found that winter 
wheat supplied a much lower proportion of the 
diet (1.8%) than was found in our study (25.79%). 
Natural moist-soil plants were also used in 
lesser amounts during 1953-1954 (11.6%) than 
in 1981-1982. 

Craven and Hunt (1984) studied fall food 
habits of Canada Geese in the area of Horicon 
NWR in east-central Wisconsin and reported 
that major foods were corn, alfalfa, grasses, and 
oats. Their surveys of these crops indicated that 
food selection corresponded with availability. 
Winter wheat accounted for the highest volume 
of foods eaten in southern Illinois but was not 
readily available in the vicinity of Horicon NWR. 
Natural vegetation, although consumed fre- 
quently, was represented by only small amounts 
in each sample taken by Craven and Hunt, even 
though Horicon NWR produced an abundance 
of moist-soil plants, upland herbaceous vegeta- 
tion, and submergents. In southern Illinois, nat- 
ural vegetation, particularly blunt spikerush, was 
an important component in gizzards. The results 
of fecal analyses suggested that noncultivated 
plants occasionally contributed substantially to 
the diet of Canada Geese wintering in Colorado 
but seldom made up a major proportion of the 
diet (Staffon 1976). 

Eight studies of the food habits of Canada 
Geese in which percentages of plant and animal 
material were presented are summarized (Table 
5-36). Nearly 100 percent plant material was 
found in six studies. Yelverton and Quay’s (1959) 


Table 5-35. Percentages of occurrence and volume 
for the major foods identified in 512 Canada Goose 
gizzards obtained during fall in southern Illinois, 
1981-1982. 


Percent Percent 

Food Item? Occurrence Volume 
Wheat vegetation (Triticum aestivum) 26.37 25.79 
Corn (Zea mays) 26,17 20.99 
Blunt spikerush vegetation 

(Eleocharis obtusa) 9.38 5.94 
Unidentified grass vegetation (Poaceae) 9.38 3.50 
Curltop ladysthumb 

(Polygonum lapathifolium) 23.44 2.61 
White clover vegetation 

(Trifolium repens) 2:53 Zh 
Unidentified vegetation 

(other than grasses) G71 Zao 
Unidentified rootstocks 4.49 215 
Johnsongrass (Sorghum halepense) 1UESe 2.04 
Pennsylvania smartweed 

(Polygonum pensylvanicum) 28.91 1.97 
Fall panicum 

(Panicum dichotomiflorum) 20.51 


Barnyard grass (Echinochloa muricata) 4.10 
Fall panicum vegetation 


(Panicum dichotomiflorum) 2.93 1.44 
Common barnyard grass 

(Echinochloa crusgalli) 8.40 1,42 
Rice cutgrass (Leersia oryzoides) 6.05 Veo? 
Sorghum (Sorghum vulgare) 4.69 25 
Rice cutgrass vegetation 

(Leersia oryzoides) fale lady, 
Common buttonbush 

(Cephalanthus occidentalis) 11.52 1205 
American lotus (Nelumbo /utea) 1.95 


Flatsedge vegetation (Cyperus spp.) 2.54 


Total plant matter 99.98% 
Total animal matter 0.02% 
Average food volume/gizzard 6.72 ml 


* Items representing =1 percent of the food volume. 





PHOTO BY MICHELLE M. GEORGI. 


Photo 5-18. Field-feeding Canada Geese consumed 
more vegetation of wheat and grain of corn in fall 
than other foods in their diets examined in south- 
ern Illinois, 1981-1982. 


Table 5-36. Percentages of plant and animal matter identified in fall and winter diets of Canada Geese using different digestive tract samples, analyses, and 


collection methods. 


Sample 


Collection 


Analyses 


Plant Animal 


Size 


Date 


Method 


Location 


Reference 


GIZZARD ONLY 


Nov—Dec 1950 


wet) 


1 ee 


Aggregate volume 


0 


dry) 
wet 


Sait 


Aggregate volume 


Trace? 


) 
wet) 


dry) 


Ss 


Aggregate volume 


Trace? 


Aggregate percent 


Aggregate percent 


Trace? 


Veet ho Ae See? ee 


SN 
184 
203 


Hunter 
Hunter 


Missouri 


Helm 1951 


Oct-Dec 1946-1952 
Nov—Dec 1947-1954 


Dec 1947-1952 
1980-1982" 


Missouri 


Korschgen 1955 


Hunter 
Hunter 
Hunter 


North Carolina 


Yelverton and Quay 1959 
Quay and Critcher 1965 
Eggeman et al. 1989 


17 
ilg2 


North Carolina 


Missouri 


ESOPHAGUS, PROVENTRICULUS, OR BOTH 


Aggregate volume (wet) 


0.06 
0.1 


99:93 
96.1 


31 
419 


Nov—Dec 1947-1954 
Nov—Dec 1953-1954 
Nov 1985-Feb 1986 


Hunter 
Hunter 


North Carolina 


IIlinois 


Yelverton and Quay 1959 
Bell and Klimstra 1970 


McKenzie 1987 


Aggregate volume (wet) 


Aggregate volume (wet) 


0.8 


2 2 Be 


26 


Collected 


Missouri 


ESOPHAGUS, PROVENTRICULUS, AND GIZZARD COMBINED 


Aggregate volume (wet) 


83.88 16.12 


13) 


Oct 1937—Mar 1938 


Oregon 


Crawford 1938 


“ Not reported. 


® Hunting season. 


° <0.1 percent. 


Food Habits 173 


sample of 263 gizzards from Canada Geese har- 
vested by hunters during the winters of 1947-1954 
in North Carolina found diets of spikerushes 
(Eleocharis spp., 36.2%), sedges (Cyperaceae, 9.3%), 
bulrushes (20.5%), and corn (19.5%). They went on 
to summarize items in a subset of 31 “crops” of 
these birds and found a large increase in the 
amount of corn (41.8%). A similar North Carolina 
study of 17 gizzards collected in December by 
hunters contained no animal matter (Quay and 
Critcher 1965). Plant material in these 17 gizzards 
consisted of pondweeds (Potamogeton spp., 49.3%), 
common widgeongrass (19.1%), and naiads (Najas 
spp., 11.2%). No agricultural grains were reported 
in the food habits of these geese. 

Diets of 184 Canada Geese in Missouri con- 
sisted of approximately 85.2 percent natural 
food and 14.8 percent agricultural grains and 
wheat leaves (Korschgen 1955). Major foods 
were common. barnyard grass (34.1%), 
Pennsylvania smartweed (10.2%), catchfly cut- 
grass (10.0%), blunt spikerush (6.7%), wheat 
(6.1%), corn (5.5%), and soybeans (3.2%). Helm 
(1951) reported that Canada Goose diets in 
Missouri consisted of 100 percent plant matter 
composed of common barnyard grass (41.7%), 
corn (24.4%), wheat (13.5%), and spikerush 
(Eleocharis sp., 4.3%). Eggeman and _ fellow 
researchers (1989) examined 1,132 gizzards col- 
lected in Missouri during the 1980-1982 hunting 
seasons and found important foods to be 
sorghum, corn, wheat, smartweeds (Polygonum 
spp.), and common barnyard grass. With the 
advance of winter, Canada Geese in Missouri 
altered their diets from natural foods to agricul- 
tural crops, a change which the authors consid- 
ered to be a response to severe weather. Mild 
weather and abundant native foods in the winter 
of 1982 encouraged the high use of natural foods 
(Eggeman et al. 1989). Diets of 26 geese col- 
lected during the winter of 1985-1986 at Mingo 
Swamp NWR were composed of blunt spikerush 
(12.8%), common spikerush (9.1%), common 
barnyard grass (10.6%), swamp smartweed 
(20.5%), fog-fruit (12.1%), and large buttonweed 
(21.1%) (McKenzie 1987). 

Fall diets of 419 Canada Geese at Horseshoe 
Lake WMA in southern Illinois were composed 
of approximately 96.1 percent plant and 0.1 per- 
cent animal matter, unidentifiable debris made 
up the remaining 3.8 percent (Bell and Klimstra 
1970). Important plant foods were soybeans 
(Boao a wemcoine (25,09), sorghum (12:3%);, 


174 Waterfowl of Illinois 


Pennsylvania smartweed (4.8%), and common 
baldcypress (3.0%). Gates (1989) found that 
Canada Geese wintering in southern Illinois 
consumed whatever grains were available where 
they foraged. At Union County WMA in southern 
Illinois, Gates (1989) noted that grains made up 
50.0-85.0 percent of the diets during 
October-December; the remaining 15.0 percent 
consisted of wheat leaves and clover. The con- 
sumption of grains increased from 80.7 percent 
in early winter to 87.8 percent in late winter, and 
consumption of other forages decreased. 
Caithamer et al. (1992) reported that Canada 
Geese in southern Illinois stay on refuges during 
hunting seasons and rely on refuge crops. In 
contrast to the consumption of sorghum 
reported for Canada Geese in Missouri 
(Eggeman et al. 1989), that grain appeared to be 
of little value to wintering geese in southern 
Illinois (Caithamer et al. 1992). 

Observations of foraging Canada Goose flocks 
in Kent County, Maryland, during the winters of 
1984-1986 determined that 63-72 percent of all 
foraging goose flocks fed in corn stubble (Harvey 
et al. 1988). Canada Geese shifted from a winter 
diet of corn to a diversity of foods in spring 
(McLandress and Raveling 1981). 

The epidermal serrations on the bills of 
Canada Geese are stout and flat, a shape con- 
ducive to grazing (Goodman and Fisher 1962). 
The bill features of Giant Canada Geese are 
adapted to stripping seed from standing grasses 
(Hanson 1997). Their long necks and willingness 
to tip up for food indicate the importance of 
marshes to Canada Geese (Reed 1976). Goodman 
and Fisher (1962) reported that Canada Geese 
removed kernels of dry corn from the cob more 
easily than other species of waterfowl studied, 
including the Mallard. 


BLACK SCOTER 

Six Black Scoter gizzards were collected, three 
from Lake Michigan in 1980 and three from 
Heidecke FWA in 1981 (Fig. 5-1). Two of the giz- 
zards from the Heidecke area contained no food 
and the other had only 0.10 ml of food. The three 
gizzards from Lake Michigan contained a total of 
1.10 ml of food. Fragments of unidentified 
aquatic vegetation were present in three of the 
four gizzards containing food and constituted 
49.17 percent of all food volume. Animal matter 
made up the remaining contents in the Lake 
Michigan sample, and included fingernail clams 
(Pisidium sp., 0.33 ml), freshwater snails (Valvata 
sp., 0.17 ml), and unclassified beetle parts (0.01 


ml). The gizzard with food from Heidecke FWA 
contained traces of seeds from four plants: long- 
leaf pondweed, curly dock, Pennsylvania 
smartweed, and crabgrass. The average grit vol- 
ume in the six gizzards was 1.2 ml. Bellrose 
(1980a) reported that the foods of the Black 
Scoter on main wintering areas consisted largely 
of mollusks. 

In contrast to the volume of plant food 
(49.17%) found in the four Black Scoter gizzards 
analyzed in our study, five of seven fall and 
winter food habits studies reported that Black 
Scoters consumed 100 percent animal matter 
(Table 5-37). Madsen (1954) found 100 percent 
animal material in 227 Black Scoter gizzards and 
“sullets” taken by hunters in Denmark 
1940-1941. Important foods included clams and 
mussels (Pelecypoda, 78.0%), snails (Gastro- 
poda, 11.0%), crustaceans (5.0%), annelids 
(4.0%), and echinoderms (2.0%). Similarly, in 
coastal south Sweden, Nilsson (1972) found 100 
percent animal matter in 13 Black Scoter giz- 
zards: Baltic macoma (54.0%) and blue mussels 
(46.0%). McGilvrey (1967) observed only animal 
matter in 17 Black Scoter gizzards collected in 
New York: blue mussels (54.1%), New England 
nasa (4.0%), American nut clam (12.7%), file 
yoldia (25.6%), and scuds (Talitridae, 3.6%). Stott 
and Olson (1973) also found 100 percent animal 
matter in foods of Black Scoters taken during the 
1968-1969 and 1969-1970 hunting seasons in 
New Hampshire and Massachusetts. The 42 
combined esophagi, proventriculi, and gizzards 
examined by Stott and Olson contained 99.0 
percent mollusks (Pelecypoda) of which the 
Atlantic razor clam (55.0%), Arctic wedge clam 
(23.0%), and blue mussel (19.0%) were major 
species. Fifteen Black Scoter esophagi, proven- 
triculi, and gizzards were collected by Goudie 
and Ankney (1986) during November 
1983—March 1984 in Newfoundland and con- 
tained 100 percent animal matter, nearly all of 
which was composed of blue mussels. 

Other sources describing Black Scoter food 
habits list higher percentages of plant matter in 
their diets. Cottam (1939) collected 124 gizzards 
and “gullets” across North America in every 
month except April and August and found diets 
consisting of 10.3 percent plant and 89.7 percent 
animal matter. Major foods in these birds were 
common eelgrass (4.0%), muskgrass (Characeae, 
2.1%), mollusks (65.2%), crustaceans (17.3%), 
and insects (3.2%). Martin and colleagues (1951) 
listed items of Black Scoter “stomachs” collected 
in fall and winter along the Atlantic and Pacific 


Table 5-37. Percentages of plant and animal matter identified in fall and winter diets of Black Scoters using different digestive tract samples, analyses, and 


collection methods. 


Percentages 


Plant 


Sample 


Collection 


Analyses 


Animal 


Size 


Date 
GIZZARD ONLY 


Oct 1964Jan 19652 


Method 


Location 


Reference 


Aggregate volume (wet) 


100.0 
100.0 


17 
13 


Hunter 


New York 
Sweden 


McGilvrey 1967 
Nilsson 1972 


Aggregate volume (wet) 


Dec 1969—Mar 1970 


ESOPHAGUS, PROVENTRICULUS, AND GIZZARD COMBINED 


Aggregate volume (wet) 


89.66 


10.34 


124 


Every month except 


Collected 


North America 


Cottam 1939 


April and August 
Oct 1940-Apr 1941 


1968-1969, 


Aggregate volume (wet) 


100.0 
100.0 


227 


Hunter 


Denmark 


Madsen 1954 


Aggregate volume (wet) 


42 


Collected 


New Hampshire and 


Stott and Olson 1973 


1969-1970? 
Nov 1983—Mar 1984 


Fall 1991 


and hunter 
Collected 
Hunter 


Massachusetts 
Newfoundland 
Quebec 


Aggregate mass (wet) 


100.0 


fe 


Goudie and Ankney 1986 
Guillemette et al. 1994 


Iss Aggregate mass (wet) 


84.7 


* Hunting season. ° Not reported. 
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coasts of the United States. Twenty-one percent 
of the material in “stomachs” (n = 20) collected 
during fall was plant material (eelgrass, kelp, 
muskgrass |Characeae], and widgeongrass 
[Ruppiaceae]); the remaining 79.0 percent was 
animal material (mollusks, barnacles, caddisfly 
(Trichoptera] larvae, fish, and echinoderms). 
Plant material in this study decreased to 3.0 per- 
cent in “stomachs” (n = 51) collected during 
winter. Although the study by Guillemette and 
others (1994) was biased by small sample size (n 
= 5) and limited food volumes identified in 
“stomachs,” plant matter represented 84.7 
percent of the diet of the Black Scoters har- 
vested along the St. Lawrence River in Quebec. 


SUMMARY 

The food habits of the species of waterfowl 
examined are diverse and often vary throughout 
the state and flyway. We found that the Mallard, 
for example, consumed food items representing 
300 species of plants and 66 species of ani- 
mals—quite an assortment that surprisingly 
included seeds of osage-orange, common poi- 
son ivy, Japanese multiflora rose, and hemp 
(marijuana). Although some waterfowl species 
consume mainly animal or plant foods, many 
are opportunists that eat what is available. 
Lesser Scaups, whose diets are usually animal 
matter, were found to consume mostly plant 
foods at some areas. Agricultural foods are 
becoming staples for some duck species, such 
as the Mallard, Wood Duck, and Northern 
Pintail, as well as for the Canada Goose. 
Obviously waste grain is substituting for natural 
foods, including mast from pin oaks and pecan 
hickories, that are not as abundant in today’s 
landscapes as they were in decades past. Even 
though many species of waterfow] will eat a wide 
assortment of plant and animal foods, our man- 
agement goal should be to provide a diversity of 
high-quality wetlands and deep-water habitats 
that supply the foods waterfowl prefer and not 
areas where they must feed on only what can be 
found. Many private clubs and public areas 
ensure important feeding areas by encouraging 
moist-soil plants and implementing other prac- 
tices discussed in Chapter 10, “Waterfowl 
Management.” Some of the programs discussed 
in Chapter 11, “What Lies Ahead,” provide 
opportunities and incentives that encourage the 
initiation and continuance of management pro- 
grams on private and public lands. 
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Migration, Distribution, and 
Abundance of Waterfowl 


Perhaps the most commonly discussed topics 
among waterfowl enthusiasts are how many 
birds, what kind, where, and when they arrive 
and depart. In this chapter, we address these 
subjects and others from information provided 
in old accounts embellished by more current 
information, particularly data from aerial inven- 
tories conducted by the Illinois Natural History 
Survey (INHS). 


HISTORIC 
WATERFOWL NUMBERS 

How many ducks were present in the good old 
days? The question is unanswerable, but esti- 
mates of waterfowl numbers are available since 
1920. In 1939, the U.S. Biological Survey 
estimated that 100 million waterfowl (ducks and 
geese) existed in North America in 1920; that fig- 
ure was based upon a consensus of observers 
during a dry period which began in 1915 
(American Wildlife Institute 1939). Aerial recon- 
naissance was incorporated into the Midwinter 
Waterfowl Inventory (MWI) in January 1935 and 
provided a more formal basis for estimating 
waterfowl numbers (Bellrose 1980a); however, 
the U.S. Biological Survey cautioned that the 
MWI included only about 25 to 30 percent of the 
waterfowl in North America (American Wildlife 
Institute 1939). The estimated number of water- 
fowl dipped below 30 million in January 1935 
(Fig. 6-1); however, More Game Birds in America 
(1935) estimated from their aerial and ground 
surveys of breeding grounds that roughly 65 
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Figure 6-1. Estimates of the numbers of waterfowl 
(ducks and geese) in North America, 1920-1939 
(American Wildlife Institute 1939-147). 


1940 


million ducks were present in North America in 
August 1935. The U.S. Bureau of Biological Survey 
(1939) reported 14.5 million waterfowl inventoried 
during January 1939 and consequently estimated 
about 60 million waterfowl in the United States. 
By 1944, the waterfowl population was estimated 
at over 125 million before another decline 
occurred (Fig. 6-2) (Day 1947). 

Nelson (1989) indicated that the highest duck 
populations ever recorded probably occurred in 
the mid-1950s when spring breeding popu- 
lations may have exceeded 100 million with a 
fall flight of 200 million birds. Unfortunately, 
droughts reappeared during 1960-1962 and 
again in the 1980s. Nelson (1989) suggested that 
duck populations in 1985 may have dropped to 
the abysmal levels experienced in the 1930s. 
Veteran duck hunters who had hunted in the 
1930s and in the 1980s believed that there were 
fewer ducks in the 1980s. The breeding popula- 
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Figure 6-2. Estimate of the numbers of waterfowl 
(ducks and geese) and the number of duck stamps 
sold in North America, 1937-1947 (Day 1947.19). 


tion estimates for all ducks—excluding scoters, 
eiders, mergansers, Oldsquaws, and Wood 
Ducks—in the areas inventoried in the United 
States and Canada during May (1955-1997) var- 
ied from approximately 25 million in 1962, 1989, 
and 1990 to a record high of 42.6 million in 1997 
(Dubovsky et al. 1997). The fall flight index of 
total ducks (excluding species noted above) 
from areas inventoried by the U.S. Fish and 
Wildlife Service (USFWS) in the May and July 
surveys (1970-1997) ranged from about 55 mil- 
lion to a high of 92 million in 1997 (Caithamer et 
al. 1993; Caithamer and Dubovsky 1996, 1997). 
The year when the most ducks visited the 
Illinois Valley, since 1938 when systematic esti- 
mates began, was probably 1944. Earlier, 
Leopold (1931) reported an estimated 3 million 
ducks resting on each of Crane and Clear lakes 
during the late 1920s; not surprisingly, the har- 
vest was high at private clubs in the Illinois 
Valley. During 1-7 December 1944, Bellrose 
recorded the number of Mallards and American 
Black Ducks at the following lakes: 1.1 million at 
Goose Lake (Putnam County), 800,000 at 
Senachwine Lake, 30,000 at Big Lake, 200,000 at 
Clear Lake, 1.5 million at Chautauqua Lake, 
75,000 at Crane Lake, and 150,000 at Cuba 
Island. Thus, at only seven lakes, over 3.8 million 
Mallards and American Black Ducks were docu- 
mented during a single week. Additionally in 
1944, 450,000 Lesser Scaups were observed on 
Upper Peoria Lake on 28 November, 275,000 
Lesser Scaups on Senachwine Lake on 17 
November, 10,000 Canvasbacks on Upper Peoria 
Lake on 17 November, 75,000 Ring-necked Ducks 
on Upper Peoria Lake and 75,000 on Senachwine 


Duck Stamps Sold 


(Millions) 


Lake on 17 November, 25,000 Northern Pintails 
on Clear Lake on 24 October, 10,000 Northern 
Pintails on Chautauqua Lake on 5 November, 
and 25,000 Northern Pintails on Flat Lake on 12 
November. 

Given the abundance of birds in 1944 in the 
Illinois Valley, one would surmise that duck 
hunting was superb. The Duck Island Club in 
Fulton County enjoyed a successful hunting sea- 
son (see Table 8-22 in Chapter 8, “Waterfowl 
Harvest”). Field notes written by Bellrose indi- 
cated that the weather was warm and mild until 
3 November and during 7-14 November. During 
these warm periods, hunting was fair except for 
good reports at Cuba Island, Clear Lake, and 
Bath Lake. Hunting was favorable throughout the 
Illinois Valley on the migration days of 3-4 
November when new birds entered the Valley, 
and on the following days of 5-6 November. On 
24 November, Bellrose noted that there had been 
good Lesser Scaup hunting on the Illinois River 
since 18 November. After experiencing a memo- 
rable Lesser Scaup hunt on the Illinois River 
below Lower Peoria Lake on 30 November 1944, 
Bernard H. Van Norman (1944) wrote “May God 
grant me the privilege of another such day!” By 
13 December, most of the lakes in the Valley had 
frozen and the majority of ducks had departed. 


DETERMINANTS OF 
POPULATION SIZE 

Nichols (1991a) noted that changes in popula- 
tion size are determined by four fundamental 
demographic variables: reproduction, mortality, 
immigration, and emigration. “Population size is 
the quantity of ultimate interest in studies of 
animal population dynamics,” according to 
Nichols (1991a:94). Our interest in those variables, 


_ he argued, is a result of the role they play as “deter- 


minants of population size and rate of change.” 
The Prairie Pothole Region of the north- 
central United States and south-central Canada 
is important to the production of North 
American ducks; it contains only 10 percent of 
the continental breeding range but produces 
about 50 percent of the ducks (Smith et al. 1964) 
(Photo 6-1). The size of the breeding population 
and the rate of nest success are major deter- 
minants of duck production and the size of the 
fall flight (Cowardin and Johnson 1979; 
Hochbaum et al. 1987. Johnson et al. 1987; 
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Photo 6-1. The Prairie Pothole Region of north- 
central United States and south-central Canada is 
an important nesting area for many species of 
ducks. Adequate water and nesting cover are impor- 
tant components to successful duck production. 


Greenwood et al. 1995). Agricultural practices 
and predators, such as red fox, striped skunk, 
and raccoon as well as some avian species, 
adversely affect duck production (Klett et al. 1988; 
Sargeant and Raveling 1992; Bethke and Nudds 
1995: Greenwood et al. 1995; Pasitschniak-Arts 
and Messier 1995; Shaffer and Newton 1995). 
Duck production has also varied greatly among 
years because of changes in abundance and qual- 
ity of wetlands caused by erratic precipitation 
patterns (Crissey 1969) and wetland drainage 
(Klett et al. 1988). Mortality of females, which is 
inversely related to nest success, and mortality of 
ducklings are also important (Klett et al. 1988). 
Low recruitment of Mallards from some mid- 
continent areas has been documented as an 
important problem (Sparrowe and Patterson 
1987) because it indicates poor habitat, 
especially the loss of nest cover that results in 
increased predation (Hochbaum et al. 1987). 
Prairie nesting ducks are believed to maintain 
breeding numbers with rates of nest success of 15 
percent for Mallards and Northern Pintails and 20 
percent for other species (Cowardin et al. 1985; 
Klett et al. 1988). Renesting enables Mallards and 
Northern Pintails to maintain breeding numbers 
even with low rates of nest success (Klett et al. 
1988). Cowardin et al. (1985) radio-marked female 
Mallards during early spring in North Dakota dur- 
ing 1977-1980 and found their nest success to be 
only 8 percent; predation accounted for nearly 70 
percent of all nest losses. Shaffer and Newton 
(1995) examined nest success as reported in vari- 
ous studies conducted on five species of dabbling 
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ducks between 1966 and 1989 for areas in the 
Prairie Pothole Region of North and South 
Dakota and Minnesota. They reported nest 
success ranging between 6 to 20 percent for 
Mallards, 12 to 29 percent for Blue-winged Teals, 
11 to 26 percent for Gadwalls, 5 to 35 percent for 
Northern Shovelers, and 5 to 20 percent for 
Northern Pintails. They concluded that the nest 
success of these five species was probably too 
low to sustain stable levels of breeding ducks in 
the Prairie Pothole Region; again, predation was 
the primary reason for low nest success. 

In the prairie provinces of Canada, where 
nesting habitats are subject to extensive agricul- 
tural disturbances, Greenwood et al. (1987) 
found that the nesting success of Mallards 
exhibited annual variation and averaged 12 per- 
cent. Success was positively correlated with the 
availability of grass on the study sites; however, 
predation was the most important cause of nest 
failures, representing 72 percent of the losses. 
Greenwood et al. (1995) reported that annual 
nest success (1982-1985) averaged from 7 to 17 
percent for Mallards, Gadwalls, Northern 
Pintails, Blue-winged Teals, and Northern 
Shovelers in areas of the Prairie Pothole Region 
of Canada; approximately 77 percent of the 
nests failed because of predation. 

Klett et al. (1988) compiled data on nests from 
North and South Dakota and Minnesota for 
1966-1984. Nesting success varied among 
regions; among the five duck species studied; 
and, within species and regions, among different 
nesting habitats. Nesting success was highest in 
grassland habitat. Predation was the most 
important cause of nest loss (54-85%) for all 
species, but farming operations were also impor- 
tant. Nest loss was 37 percent in cropland and 27 
percent in hayland. Many of the estimates of 
nesting success were so low that local popula- 
tions were considered unable to maintain them- 
selves without the immigration of ducks from 
other areas. Beauchamp et al. (1996) cautioned 
that although management of mammalian 
predators generally increases the nest success of 
upland-nesting dabbling ducks, the manage- 
ment of mammalian predators is unlikely to 
reduce the long-term decline in nest success. 

Much of the native grassland in Prairie 
Canada was converted to cropland long ago 
(Kiel et al. 1972; Archibald and Wilson 1980), but 
the loss of nesting habitat has continued in 
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recent years (Sugden and Beyersbergen 1984). 
Boyd (1985) noted that changes in areas 
marginally suited to grain farming posed the 
greatest threat to habitat loss for ducks because 
the best farming areas had been extensively 
modified decades earlier. Hochbaum et al. 
(1987) reported that burning, grazing, haying, 
and clearing of potential nest cover negatively 
influenced duck production to a considerable 
degree, probably because of the effects on nest 
success. These authors suggested that intensive 
land use tended to concentrate predators in the 
small remaining areas of nest habitat, thereby 
leading to low nest success and reduced brood 
production. Greenwood et al. (1995) reported 
that the nest success of the five species of dab- 
bling ducks examined in Prairie Canada related 
negatively to the amount of cropland present 
and decreased about 4 percent for every 10 per- 
cent increase in cropland. They suggested that 
the five species of ducks studied cannot main- 
tain a local breeding population where cropland 
exceeds approximately 56 percent of the area. 
Klett et al. (1988) remarked that the wetland 
base in the Prairie Pothole Region of the United 
States attracted large numbers of breeding 
ducks, but they found that low nest success 
limited maintenance and growth of those num- 
bers. They suggested that future nest success will 
vary with farming practices and numbers of 
predators if suitable management practices can 
be developed and implemented. Sparrowe and 
Patterson (1987) concluded that if the wetland 
resources of the prairies and parklands are to be 
utilized effectively, habitat degradation must be 
reversed through the preservation of habitat and 
changes in agricultural land uses or through 
wildlife habitat management practices, including 
the identification and preservation of the 
remaining high-quality nesting areas. The “sod- 
buster,” “swampbuster,” and Conservation 
Reserve provisions of the 1985, 1990, and 1996 
Farm Bills have either reduced losses of grass- 
land and wetland habitats or increased the 
amount of cover planted in the Prairie Pothole 
Region of the United States, thereby providing 
more nesting cover, particularly for dabbling 
ducks (Klett et al. 1988; Kantrud 1993). Increased 
conservation tillage, especially no-till winter 
wheat, may provide habitat for ducks nesting in 
cropland. It is important to realize the signifi- 
cance of agricultural policies in relation to the 


amount of wildlife habitat they affect on private 
land. For example, Cowardin et al. (1995) exam- 
ined dabbling duck production in the Prairie 
Pothole Region of the United States from 1987 to 
1990. They estimated that only 2.5 percent of the 
ducklings hatched on lands owned by the 
USFWS; 19.6 percent hatched on USFWS ease- 
ments. In contrast, 77.9 percent hatched on 
private lands which occupy much more area 
than land publicly owned or with easements. 

The primary reasons for annual variation in 
reproduction of ducks in North America are the 
conditions of wetlands on the breeding grounds 
and the number of breeding pairs. Studies by 
Anderson (1975a) and Martin et al. (1979b) 
found that changes in numbers of Mallards are 
associated more strongly with variation in repro- 
ductive rate than with annual survival rate. 

Nichols (1991la:92) defined reproductive rate 
as “the number of fledged, first-year ducks alive 
in late summer (e.g., August) per adult female 
alive in spring (e.g., May).” He found age ratio 
(number of young to adults) in late summer to 
be a useful index to reproductive rate. He noted 
that reproductive rate and age ratio can be 
thought of as “a function of the following com- 
ponents: proportion of birds in the spring popu- 
lation that breeds, nesting success (probability 
that a new nest succeeds to produce at least one 
duckling), clutch size of successful nests, 
renesting probabilities, and brood survival” 
(Nichols 1991a:94). Variation in the annual 
reproductive rate of a species results from varia- 
tion in one or more of these components. 

Age ratios and reproductive rates have been 
used to examine possible relationships between 
variation in annual reproduction of ducks and 
variations in the environment and number of 
breeding ducks. Johnson and Shaffer (1987) 
reported that a relationship between the rate of 
Mallard population change and the number of 
May ponds in the previous year applied in some 
years but not in others. Raveling and Heitmeyer 
(1989) noted a relationship between changes in 
Northern Pintail breeding numbers in succes- 
sive years and the estimated number of May 
ponds for those years on the breeding grounds. 
Reynolds (1987) found a positive relationship 
between numbers of breeding Mallards in 
Prairie Canada and the number of ponds in July 
in that region in the previous year for 1961-1978 
but not for 1979-1985. Crissey (1969) found a 


strong positive correlation between the number 
of young Mallards estimated from age-ratio data 
acquired at harvest and numbers of ponds in 
July. Nichols (199la) demonstrated a positive 
relationship between the age ratio of Mallards in 
fall and the number of ponds in July. Boyd (1991) 
reported that the numbers of young ducks in July 
in Montana and North and South Dakota 
strongly related to the numbers of adult ducks 
present in the preceding May and to the num- 
bers of ponds in both May and July. Analyses by 
Henny et al. (1972) and Pospahala et al. (1974) 
indicated that reproductive rates and late 
nesting and renesting efforts of ducks were 
higher in years with good conditions of wetlands 
in summer. Other studies have found close rela- 
tionships between duck production and the 
number of wetlands (Geis et al. 1969. Stoudt 
1969; Hammack and Brown 1974; Anderson 
1975b; Brown et al. 1976; Martin et al. 1979b; 
Krapu et al. 1983; Kaminski and Prince 1984; 
Leitch and Kaminski 1985). 

Recent studies in the north-central United 
States have investigated Mallard brood survival— 
the percentage of broods in which at least one 
duckling survived for a designated period—and 
duckling survival—the percentage of hatched 
ducklings that survived for a certain time. Mallard 
brood survival has ranged from 48 to 87 percent; 
duckling survival varied between 22 and 68 per- 
cent (Ball et al. 1975; Talent et al. 1983; Lokemoen 
et al. 1990; Orthmeyer and Ball 1990; Rotella and 
Ratti 1992a). In southwestern Manitoba, Rotella 
and Ratti (1992a) found that the survival of 
Mallard broods and ducklings was directly related 
to wetland density, and there were indications 
that duckling survival was correlated with habitat 
condition. These authors noted that conditions of 
the wetland habitat near the nest site, date of 
hatch, and annual water conditions were impor- 
tant factors in the survival of Mallard broods and 
ducklings. Rotella and Ratti (1992b) further found 
that Mallard broods used a variety of wetland 
types and that the distance moved by broods was 
directly related to wetland density and inversely 
related to their survival. Thus, a low density of 
wetlands, which can occur naturally through 
drought or can be created by drainage, has nega- 
tive effects on waterfowl production. 

Numbers of breeding ducks may affect repro- 
ductive rate. Evidence suggests that the 
reproductive rate of Mallards may be lower in 
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years when their breeding numbers are larger 
(Anderson 1975a; Brown et al. 1976; Kaminski 
and Gluesing 1987). 

Conditions of wetlands on wintering grounds 
also appear important to duck production. A 
positive relationship has been noted between wet- 
land conditions on the wintering areas and age 
ratios for Mallards (Heitmeyer and Fredrickson 
1981; Kaminski and Gluesing 1987) and Northern 
Pintails (Raveling and Heitmeyer 1989). 


HISTORY OF AERIAL 
WATERFOWL INVENTORIES 

The airplane permitted the annual inventory of 
waterfowl numbers and habitat conditions over 
larger areas in a shorter time with the involve- 
ment of fewer people. Ball (1984) credits 
Frederick C. Lincoln as the first person in the U.S. 
Biological Survey, now the USFWS, to recognize 
and implement the potential of the airplane as a 
tool in waterfowl management. According to 
Ball, Lincoln arranged a successful reconnais- 
sance flight with the U.S. Army in the fall of 1931 
to examine duck concentrations on the Potomac 
River near Washington, D.C. (Photo 6-2). On | 
July 1932, Luther J. Goldman was probably the 
first member of the Biological Survey to use air- 
craft to assess habitat conditions and waterfowl 
numbers in Canada (Reeves 1984a). 

Funds derived from the passage of the 
Migratory Bird Hunting Stamp Act in 1934 pro- 
vided for the use of airplanes, boats, and 
vehicles in an organized survey of wintering 
waterfowl numbers in January 1935 (Crissey 
1984). Reeves (1984b) noted that the first aerial 
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Photo 6-2. Airplanes were used to inventory duck 
concentrations beginning in the early 1930s. 
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inventory of wintering duck numbers was con- 
ducted by Lincoln on 25 January 1935. Military 
airplanes on routine flights over coastal 
marshes were used by Lincoln and other 
Biological Survey staff to conduct the annual 
winter waterfowl inventory (Ball 1984). Robert H. 
Smith (1984) of the USFWS became convinced 
that aerial surveillance was the best method for 
inventorying waterfowl after he used a Goodyear 
blimp in 1940 to conduct part of the MWI in the 
lower Potomac marshes. From 1936 or 1937 until 
the end of World War Il, federal flyway biologists 
occasionally chartered aircraft and pilots to 
examine otherwise inaccessible areas in Canada 
and Mexico (Ball 1984). 


Midwinter Waterfowl Inventory 

State biologists and USFWS personnel have 
conducted the MWI every January since 1933, 
thereby providing an index to waterfowl abun- 
dance and distribution on the wintering grounds 
(Nichols 1991a). It includes estimates of water- 
fowl made from the air incorporated in 1935 and, 
in some areas, from the ground but is not based 
on a formal sampling design. The inventory of 
ducks during this MWI estimate was the basis for 
establishing annual waterfowl hunting regula- 
tions until the May Breeding Population Survey 
became operational in 1955 (Smith et al. 1989). 
The MWI has monitored goose numbers on the 
wintering grounds since 1955 and has been 
important in following trends, especially for such 
species as American Black Ducks, which nest in 
areas not adequately covered in the May surveys 
until 1990 and, consequently, had no other esti- 
mates of their numbers (Eggeman and Johnson 
1989; Smith et al. 1989; Dubovsky et al. 1997). 

The MWI has been criticized because of incon- 
sistency in its annual coverage, the lack of a 
formal sampling design, and variation among 
states in methods used to inventory ducks; 
nevertheless, biologists hesitate to eliminate it 
because of the useful information that would be 
lost (Eggeman and Johnson 1989; Smith et al. 
1989; Boyd 1991). In recent years, efforts have 
been made by state and USFWS personnel to 
improve the MWI. 


Breeding Bird and Production Surveys 

In August 1935, personnel from the More 
Game Birds in America Foundation, predecessor 
to Ducks Unlimited, Inc., flew approximately 


14,000 miles (22,526 km) in the first interna- 
tional duck survey of the breeding grounds in 
the Dakotas, Minnesota, and the Prairie 
Provinces of Canada (Bellrose 1980a; Connolly 
1990). The More Game Birds inventory of premi- 
gratory ducks was continued by Ducks Unlimited 
through the late 1930s until World War II; flights 
resumed in 1946 and continued through 1967 
when they were discontinued (Connolly 1990). 

After World War II, USFWS acquired surplus 
military aircraft. In the spring of 1946, USFWS 
biologists Arthur S. Hawkins and Robert H. 
Smith undertook exploratory investigations in 
North Dakota and Canada to determine the fea- 
sibility of conducting aerial surveys of breeding 
ducks and habitat conditions along transects 
(Smith 1984. Connolly 1990). Hawkins and Smith 
were the first biologists to use airplanes to sys- 
tematically survey ducks on expansive breeding 
grounds. From 1947 through 1950, promising 
experimental inventories were made by person- 
nel in airplanes and in vehicles in the waterfowl 
breeding areas of the north-central United States 
and southwestern Canada (Crissey 1984). Smith 
(1984) recalled that the primary emphasis of 
aerial surveys was placed on the Whooping Crane 
in 1947 and 1948 but was subsequently directed 
to duck surveys. When spring 1950 brought wet 
conditions and impassable roads, USFWS per- 
sonnel decided that a reliable technique should 
be developed for conducting aerial surveys to 
determine the size and distribution of waterfowl 
numbers as well as habitat conditions on the 
breeding grounds in the United States, including 
Alaska, and Canada. Subsequently during the 
early 1950s, the numbers and distribution of 
breeding ducks were determined during May and 
early June. Beginning in the 1960s, the aerial 
breeding ground surveys were flown again in July 
to evaluate duck production and habitat condi- 
tions (Crissey 1984). 


May Breeding Survey. A cooperative effort 
between the USFWS, the Canadian Wildlife 
Service, and various provincial and state 
agencies resulted in the May Breeding 
Population Survey. Since 1955, numbers of 
approximately 20 species of ducks have been 
estimated each year in May from flights covering 
approximately 1.3 million square miles (3.37 
million sq km) of the principal breeding area, 
the traditional survey area, which includes the 
north-central United States, Alaska, and north- 


ern, western, and central Canada (Nichols 
199la) (Fig. 6-3). A systematic stratified 
sampling design is used to establish the 44,200 
miles (71,118 km) of transects that are flown 
with fixed-winged aircraft. Ground surveys from 
a subsample are used to adjust the estimates for 
visibility of the various species from the air. 
Estimates of the number of wetlands with water 
present are also generated during this survey. In 
1990, surveys were initiated outside the tradi- 
tional area in eastern Canada. Although there is 
no comprehensive breeding ground survey for 
Arctic geese, special surveys have been con- 
ducted for certain areas (Blohm 1989). 


July Production Survey. In July, 30,700 miles 
(49,396 km) of the transects flown in the tradi- 
tional survey area in May are flown again during 
a Production Survey to acquire information on 
the production of young ducks, renesting activity, 
and number of ponds (Nichols 1991a). The July 
Survey was begun in 1966 and is conducted in 
the prairie and parkland breeding regions of 
south-central Canada and north-central United 
States. Production surveys of geese populations 
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have included estimates of young and adult birds 
on important migration and wintering areas. 
Habitat conditions on the breeding grounds 
have been monitored with aerial surveys and 
satellite imagery (Blohm 1989). 


Illinois Natural History Survey 
Aerial Inventories 

In the fall of 1938 and in subsequent years, 
Frank C. Bellrose traveled by car and boat with 
binoculars and spotting scopes to record water- 
fowl numbers from various vantage points in the 
Illinois River valley. When Bellrose initiated 
experimental aerial inventories in the fall of 
1946, he noted that the time required to inven- 
tory the Illinois Valley was reduced from a week 
to a day and that a large part of the Mississippi 
Valley could be included in the one-day flight 
(Bellrose 1984) (Photo 6-3). Since 1948, aerial 
inventories have been conducted by the INHS. 
Periodic aerial inventories were conducted by 
Bellrose from 1948 through 1970, by Robert D. 
Crompton from 1971 through 1989, and by 
Michelle M. Georgi from 1990 through the pres- 
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Figure 6-3. Transects and strata for areas of the Breeding Waterfowl and Habitat Survey. The traditional survey 
area (strata 1-18, 20-50, and 75-77) includes parts of Alaska, Canada, and the north-central United States. 
The eastern survey area (strata 51-56) includes parts of the eastern United States and Canada (Caithamer and 


Dubovsky 1996: Appendix D). 
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Photo 6-3. Frank C. Bellrose (left) initiated experi- 
mental aerial inventories of waterfowl in Illinois in 
1946. Bellrose is shown plotting the course of a 
flight in the late 1940s with Vernon Conner (center) 
of the U.S. Fish and Wildlife Service and Robert 
Brough (right) of the Illinois Natural History Survey. 


ent. Unpublished information available in INHS 
files from ground estimates and from early aerial 
inventories conducted by Bellrose have been 
incorporated into this chapter. 

The Illinois River valley from Spring Valley to 
Grafton and the Mississippi River valley from 
Alton to Moline have been periodically inven- 
toried in the fall by INHS since 1948, and various 
other areas of waterfowl habitat have been 
monitored over the years. Periodic inventories 
during spring migration have been conducted 
intermittently since 1955, and the MWI of key 
areas was initiated in 1955. The former Illinois 
Department of Conservation (IDOC) has 
financed most of the cost for the aircraft for the 
waterfowl inventories since 1956, with addi- 
tional support from other agencies, including 
the U.S. Army Corps of Engineers and the utility 
companies of Commonwealth Edison, Central 
Illinois Public Service Company, Central Illinois 
Light Company, and Illinois Power Company. 

The purpose of the aerial inventories con- 
ducted by INHS was not to acquire complete 
counts of waterfowl numbers within specific 
geographic areas but to estimate the number of 
each species in order to provide an index of tem- 
poral changes within and among years and to 
document the distribution of the species 
throughout the monitored regions. Because of 
the efforts of the INHS with the long-term sup- 
port of the former IDOC, the annual inventory 
data on numbers and distribution of migratory 
waterfowl in Illinois is unequaled by the 
database of any other state. 





Constraints of Aerial Inventories 

Waterfowl inhabiting forested wetlands, 
Wood Ducks in particular, are difficult to inven- 
tory from the air because they are concealed by 
vegetation; as a result, their numbers are under- 
estimated (Geis 1966; Hawkins and Addy 1966; 
Conroy et al. 1988; Sherman 1990; Smith et al. 
1995). Sherman et al. (1992) found that aerial 
estimates from a fixed-wing aircraft of Mallards 
and Wood Ducks in greentree reservoirs during 
winter were not significantly related to ground 
(strip-transect) density estimates. They sug- 
gested that helicopters may be superior to fixed- 
wing aircraft for inventorying waterfowl in 
forested wetlands. 

Savard (1982) found that more birds were con- 
sistently seen and more species were identified 
in ground surveys than in aerial surveys 
conducted in the Fraser River estuary near 
Vancouver and along the shorelines in the 
Queen Charlotte Islands, British Columbia. He 
noted that observers in aerial surveys have only 
a limited time to identify species and estimate 
numbers; accordingly, their identifications 
depend more on their skills, on weather condi- 
tions, and on bird density and behavior than do 
those of observers conducting ground surveys. 
Savard suggested that density values and species 
compositions derived from unstandardized 
aerial surveys, especially those with no repli- 
cates, should be evaluated critically. Graham and 
Bell (1969) reported that the conspicuousness of 
a species was affected by weather conditions, the 
type of habitat, the spatial distribution of birds, 
and their activity. Stott and Olson (1972) found 
that dark-colored birds were more difficult to see 
with a clear or partly cloudy sky than on overcast 
days. Watson et al. (1969) demonstrated that 
estimates involving multiple species were less 
accurate than inventories of single species. 
Observers with experience conducting aerial 
Surveys on a regular basis were more accurate in 
their inventories than inexperienced observers or 
experienced observers who did not fly on a 
regular basis (Le Resche and Rausch 1974, 
Wartzok and Ray 1975). 

Martinson and Kaczynski (1967) noted that 
aerial observers, as is generally acknowledged, 
do not see all the waterfowl present on survey 
transects. These authors reported that Lesser 
Scaups, Canvasbacks, and Mallards were the 
most conspicuous from the air followed by 





Northern Shovelers and Northern Pintails. 
Redheads, Gadwalls, and American Wigeons 
were more difficult to inventory from the air, and 
the most difficult were the teals and Ruddy 
Ducks. The density of birds may also have an 
effect on the proportion that is recorded from 
the air. Martinson and Kaczynski suggested that 
as the density of birds increases, the proportion 
recorded during aerial surveys decreases. 

Diem and Lu (1960) found that weather, par- 
ticularly wind velocity, light intensity, and 
temperature, influenced aerial estimates. The 
time of day is also important. For example, the 
number of ducks utilizing a certain lake would 
not be accounted for in an INHS inventory if the 
flight were made when the Mallards were 
feeding in a corn field removed from the survey 
area. Diem and Lu went on to list three errors 
that can be committed during an inventory: a 
lack of consistency, a lack of accuracy and/or 
precision, and personnel bias. They suggested 
that aerial inventories should rely on the same 
pilot and observer in the same area for a mini- 
mum of 3 or 4 consecutive years. Martinson and 
Kaczynski (1967) suggested that annual differ- 
ences in inventories of waterfowl could be 
attributed to biological factors, such as changes 
in habitat or species composition at a site, or to 
changes in the aerial survey crew. Diem and Lu 
(1960) concluded that aerial inventories were 
the only practical method currently available; 
however, they cautioned that the inventories 
should be standardized and conducted with 
consistency between years and with a high 
degree of accuracy. Stott and Olson (1972) 
expressed concern about the usefulness of 
aerial surveys in documenting population trends 
of sea ducks because of a paucity of reference 
points in the large expanse of water that must be 
searched, but they acknowledged that inland 
aerial surveys would be less difficult. 

Although Stott and Olson (1972), Savard 
(1982), and Conant et al. (1988) reported higher 
numbers of ducks on counts from the ground or 
from boats than from the air, Heusmann (1990) 
found that aerial counts of American Black 
Ducks were consistently higher than ground 
counts in wintering habitat in Massachusetts. 
Heusmann also reported that both aerial and 
ground counts underestimated the number of 
wintering American Black Ducks by underesti- 
mating the number of ducks observed, by failing 
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to observe all the ducks on the area examined, 
and by overlooking ducks not present in the sur- 
vey area during the inventories. Heusmann con- 
cluded, however, that aerial surveys were the 
most practical means of monitoring winter pop- 
ulations of American Black Ducks. Stancill and 
Leslie (1990) compared aerial, boat, and ground 
surveys of waterfowl on reservoirs. They con- 
cluded that estimates of waterfowl trends 
derived from aerial and boat surveys were com- 
parable for the most abundant species but that 
ground surveys documented fewer waterfowl per 
inventory and were not correlated with the num- 
bers obtained from aerial and boat surveys. They 
also found that aerial surveys could be con- 
ducted in a shorter time and with fewer man- 
hours than boat surveys (Photo 6-4). 

The aerial inventories of waterfowl conducted 
by the INHS have acted upon many of the 
recommendations made to improve aerial inven- 
tories in an effort to derive a reasonable estimate 
of the numbers of each species present and, as 
discussed by Seber (1982:458), Broome (1985), 
Rao (1989), Reinecke et al. (1992), and Smith et 
al. (1995), to achieve consistency in the visibility 
rate—the proportion of birds recorded in sur- 
veyed areas as opposed to the number actually 
present. The INHS has strived for consistency, 
and since the inventories were initiated in 1948, 
only three observers have participated. Pilots 
were retained for several years to ensure that 
routes were flown in a regular manner and that 
the observer had the best possible view. 
Additionally, comparable flight lines were fol- 
lowed each year, the same areas (mostly open 
wetlands and deep water habitat) were flown dur- 
ing similar times of day within and among years, 
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Photo 6-4. Use of aircraft is a practical means of 
inventorying various species of waterfowl. 
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comparable low flight altitudes and speeds were 
used with the same type of aircraft, and, when 
possible, the flights were made on the same day 
of the week under somewhat similar weather con- 
ditions. 

Bellrose (1980a:18) remarked that although 
“enormous strides” had been made in determin- 
ing the size of North American waterfowl popula- 
tions since the first aerial survey in 1935, “the 
results are still less than perfect.” However, the 
inventories currently in place on the numbers and 
distribution of waterfowl in North America provide 
information that is essential in the management 
of the valuable international waterfowl resource. 


RESULTS OF ILLINOIS 
NATURAL HISTORY SURVEY 
AERIAL INVENTORIES 

Data on the abundance and distribution of 
waterfowl in Illinois were collected by the INHS 
through periodic aerial inventories of various 
regions of Illinois (Fig. 6-4, Table 6-1). In the 
northern, central, and southern Mississippi River 
regions, the floodplain of the Mississippi River, 
including Illinois and the states of lowa and 
Missouri, was inventoried. Consistent aerial 
inventories were begun in the floodplains of the 
Illinois River and the central Mississippi River 
regions in 1948 (Table 6-2, Photo 6-5). Since then, 
other regions have been added to the inventories. 

Species of waterfowl were observed from a 
single-engine, fixed-wing aircraft flying at an 
elevation of approximately 200-450 feet (61-137 
m) at speeds of about 100-150 miles per hour 
(161-241 km/hr) (Photo 6-6). Wood Ducks, 
which inhabit forested areas not conducive to 
aerial surveys, were not inventoried. Less dis- 
tinct species that are more difficult to identify, 
such as Buffleheads, Red-breasted Mergansers, 


and Hooded Mergansers, were not enumerated - 


separately but were included in the estimates for 
total ducks. The Illinois River and the central 
Mississippi River regions (Fig. 6-4) were flown 
weekly, weather permitting, from approximately 
| September through 15 December each fall, and 
again from mid- to late-February through mid- to 
late-April each spring; all other regions were 
inventoried biweekly, usually from early October 
through mid- to late-April (Table 6-2). The annual 
MWI was conducted during the first two weeks of 
January. The numbers of waterfowl recorded dur- 


ing the inventories were analyzed and presented 
in four ways: 1) estimated numbers of waterfowl; 
2) highest number, or peak population, recorded 
during fall and spring; 3) use-days, or number of 
days between two inventories multiplied by the 
average number of individuals estimated on 
those two flights and summed over the fall (1 
September to 15 December); and 4) average num- 
ber of waterfowl recorded during the same weekly 
or biweekly period over a number of years (used 
to establish migration chronology). 


Fall Migration Chronology 

Bellrose (1968, 1972) developed the concept 
of migration corridors to denote the direction of 
passage and the geographic distribution of 
waterfowl between breeding and winter areas. 
Bellrose (1980a:20) stated that “flyways do not 
define the passage of waterfowl because they 
cover too extensive an area and do not delineate 
movements of waterfowl that are lateral to a 
north-south direction.” Instead, he noted that 
“flyway” is a convenient geographic term desig- 
nating four regions of the United States that are 
useful political units because their states have 
similar waterfowl problems. The north-south 
migration flights of such species as American 
Black Ducks and many populations of geese do 
fit within the designated flyways. 

Bellrose (1957) concluded that ducks made 
the flight from the marshes in southern 
Saskatchewan and Manitoba to southern 
Louisiana, a distance of 1,400 to 2,000 miles 
(2,253 to 3,218 km), in 2 days, and that some 
ducks probably made this flight without 
stopping. The flight speed of ducks during 
migration was estimated at 40-50 miles per hour 
(64-80 km/hr), and the altitudes flown varied 
between 1,500 and 2,800 feet (457-853 m) dur- 
ing the day and down to a minimum of 500 feet 
(152 m) at night (Bellrose and Sieh 1959). 
Subsequently, Bellrose (1980a) reported that 
most waterfowl appeared to migrate between 40 
and 60 miles per hour (64-97 km per hr) with an 
average of about 50 miles per hour (80 km per 
hr); Lesser Snow Geese, he noted, often migrate 
at higher altitudes than other waterfowl species 
and have been observed at altitudes as high as 
20,000 feet (6,096 m) (Photo 6-7). Canada Geese 
migrating in the Midwest during the fall gener- 
ally flew at elevations between 1,000 and 3,000 
feet (305 and 914 m), although some flew as low 
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Table 6-2. Years and seasons when aerial inventories of waterfowl were conducted in the various regions of 
Illinois (Fig. 6-8). The Illinois River and central Mississippi River regions were inventoried weekly; all other 
regions were inventoried biweekly. 








Midwinter 
Waterfowl 
Region Fall Inventory Spring 
Northeast 1976-1984 1977-1985 1980-1985 
Illinois River 1948-1996 1953-1997 1955-1962, 1965, 1967, 
1974, 1976-1985, 1987, 
1990-1996 
West-central 1980-1984 1984, 1985 1981-1985 
Mississippi River 
Northern 1980-1982 1981-1983 1981-1983 
Central 1948-1996 1953-1997 1955-1962, 1967, 1974, 
1976-1985, 1987, 
1990-1996 
Southern 1972-1984, 1973-1986, 1973-1985, 1990-1996 
1987-1996 1988-1997 
Cooling lakes 
Clinton 1978-1996 1981, 1979-1985, 1990-1996 
1983-1997 
Sangchris 1972-1996 1972-1997 1973-1985, 1990-1996 
Coffeen 1972-1980, 1973-1980, 1973-1978, 1980, 
1987-1994 1988-1995 1990-1995 
Newton 1978-1996 1979-1997 1980-1985, 1990-1996 
Baldwin 1972-1984, 1973-1997 1973-1985, 1990-1996 
1986-1996 
Reservoirs 
Shelbyville 1975-1996 1977-1997 1976-1978, 1980-1985, 
1990-1996 
Carlyle 1972-1996 1972-1997 1973-1978, 1980-1985, 
1990-1996 
Rend 1972-1984, 1973-1985, 1973-1978, 1980-1985, 
1986-1996 1988-1997 1990-1996 
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PHOTO BY MICHELLE M. GEORGI. 


Photo 6-6. Aerial inventories of waterfowl con- 
ducted by the Illinois Natural History Survey used a 


Photo 6-5. Periodic aerial inventories of waterfowl 
have been conducted consistently during fall in the 
Illinois River region and the central Mississippi fixed-wing aircraft flown at an elevation of approxi- 
River region by the Illinois Natural History Survey mately 200-450 ft (61-137 m) and at a speed of 
since 1948. 100-150 mi/hr (161-241 km/hr). 


as 500 feet (152 m) and as high as 11,000 feet 
(3,353 m) (Bellrose 1980a). Generally, Canada 
Geese fly lower during spring migration than 
during fall migration. Bellrose (1980a) noted 
that the longer the migratory flight, the higher 
waterfowl tend to fly. 

Most waterfowl begin their migration after 
sunset. Ducks generally migrate at night but will 
extend their flights into daylight to reach a spe- 
cific site; geese are more likely to continue their 
migration into the day. Bellrose (1987b) 
observed that some species of ducks, for exam- 
ple, Mallards and Wood Ducks, typically make 
comparatively short migratory flights, whereas 
Northern Pintails and Blue-winged Teals make 
flights over 1,000 miles (1,609 km) across open 
seas. Bellrose noted that ducks leave the 
breeding grounds along various flight lines that 
converge into corridors further southward. 
Flyways embrace corridors that originate from 
various directions. The largest corridor 
extending from the prairies into the Midwest 
intersects the Mississippi River between 
Davenport, lowa, and St. Louis, Missouri. 
Bellrose also observed that Mallards are the 
most abundant species of duck using this corri- 
dor, which brings them to the Illinois and 
Mississippi River valleys. Powell et al. (1995) 
examined band recoveries and reported that 
Mallards show fidelity to migratory routes. When 
leaving Illinois, most Mallards change their 
course to the south or southwest to reach the 
wintering areas in eastern Arkansas and north- 
eastern Louisiana (Bellrose 1987b). 

Because most of their nesting areas are 
located in the Arctic or sub-Arctic, geese migrate 
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Photo 6-7. Lesser Snow Geese often migrate at 
higher elevations than other species of waterfowl. 
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along corridors in a southerly direction, thereby 
conforming more closely to the alignment of the 
flyways than to the corridors used by ducks. The 
passage of ducks, according to Bellrose (1987b), 
can extend 50 to 200 miles (80—322 km) in width: 
however, the corridors followed by geese are 30 
to 50 miles (48-80 km) wide because geese 
utilize specific areas more precisely than ducks. 
Bellrose observed further that, unlike geese and 
swans, ducks do not migrate in family flocks 
(Photo 6-8) but in a heterogeneous mixture of 
young and old birds. Individuals, he indicated, 
probably move between flocks several times 
before reaching the wintering areas. Waterfowl 
apparently use a variety of environmental 
cues—including celestial cues, the earth’s mag- 
netic field, landscape features, and perhaps 
even barometric pressure, gravitational varia- 
tion, infrasound, and smell—for navigation and 
orientation during migration. 

Bellrose and Sieh (1959:29) remarked that a 
“srand passage” of waterfowl generally occurs 
almost every year in the Mississippi Flyway, and 
this one flight is usually greater in scope and 
magnitude than any of the others. This large 
migrational flight typically takes place during 
the first week of November. Bellrose and Sieh 
documented three such flights that occurred 
during 1-2 November 1955, 7 November 1956, 
and 23-24 October 1957. The weather responsi- 
ble for these flights was generated by low pres- 
sure in two years and high pressure in the third. 
The weather parameters associated with these 
mass migrations were overcast skies, snow, 
strong winds favoring, at least to some degree, 
the departing birds, and falling temperatures. 
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Photo 6-8. Unlike ducks, flocks of migrating Canada 
Geese are composed of family groups. 
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Mallards made up the majority of the ducks, but 
in 1956 and 1957, they were accompanied by 
large numbers of Lesser Scaups, Ring-necked 
Ducks, and Canvasbacks. In 1955, the mass 
migration more than tripled the preflight duck 
numbers in five states in the Mississippi Flyway. 
In the Illinois River valley, the grand passages of 
waterfowl increased duck numbers by 775,000 in 
1955, 600,000 in 1956, and 225,000 in 1957. 
However, the large influx of ducks in the Illinois 
River and Mississippi River valleys was accom- 
panied by a noticeable departure. The departing 
species were principally Northern Pintails, 
Green-winged Teals, and American Wigeons in 
1956 and Northern Pintails and Green-winged 
Teals in 1957. 

In early November 1995 as many as 90 million 
ducks and geese were thought to have partici- 
pated in another grand passage much like the 
one of 1955 (Connolly 1996). This mass migration 
caused radar systems at Kansas City International 
Airport and at airports in Des Moines, lowa, and 
Omaha, Nebraska, to shut down temporarily 
because air traffic controllers were unable to dis- 
tinguish between concentrations of waterfowl 
and approaching aircraft. Several winter storms in 
western Canada and the plains states initiated 
this mass movement of birds. 

The timing of the migration of waterfowl 
through Illinois each fall is governed by several 
factors: advancing winter weather, dwindling 
food supplies, and the physiological readiness 
of the birds to migrate. By examining several 
years of our aerial inventory data, we were able 
to document the migration chronology of ducks 
and geese, although the typical fall migration 
pattern shown in the figures varied somewhat 
among years. These figures depict chronology of 
migration of various species of waterfowl 
through the northeast region, the Illinois River 
and central and southern Mississippi River 
regions, and at selected reservoirs and power 
plant cooling lakes in central and southern 
Illinois. The average number of each species of 
waterfowl recorded weekly or biweekly was gen- 
erated from dates for the years presented in 
Table 6-2. For example, fall values were derived 
from 49 years of data for the Illinois River and 
central Mississippi River regions, 10 years of 
data for the northeast region, and 23 years for 
the southern Mississippi River region and for the 
selected reservoirs and power plant cooling 
lakes in central and southern Illinois. 


Dabbling Ducks. Elliot (1898:100) observed 
that the Mallard was “originally the source from 
which the domesticated races of ducks have 
descended” and “is distributed over the entire 
northern portions of both hemispheres.” Elliot 
(1898:102) further noted, “Mallards also decoy 
easily, either to wooden counterfeits of them- 
selves or to the bodies of their kindred that have 
been shot and set out before the blind, sup- 
ported on sticks so as to give them a semblance 
of life. Usually wary and suspicious, it is often 
surprising to witness the entire confidence dis- 
played by this Duck when approaching the 
decoys, particularly if the quacking notes in their 
various modulations are well imitated.” 

The Mallard is the species that generates the 
most interest among waterfowl hunters in Illinois, 
primarily because it is the most abundant and 
provides great sport in responding to decoys and 
calling (Photo 6-9). According to Bellrose 
(1980a), the Mallard has a more prolonged fall 
migration than any other duck. Its fall migration 
chronology over the years in the Illinois River 
valley indicated that Mallard numbers were high 
generally throughout the month of November; 
the week during which the most Mallards were 
observed was 17-23 November (Fig. 6-5). This 
week was also the time of greatest variability in 
the Mallard passage, probably a result of annual 
differences in weather conditions (Fig. 6-6). In the 
central Mississippi River region, the height of the 
fall flight of Mallards usually occurred during the 
week of 24-30 November, followed closely by the 
week of 1-7 December (Figs. 6-5 and 6-6). The 
difference in the timing and the magnitude of the 
fall flight of Mallards for 1948-1996 in the Illinois 
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Photo 6-9. The Mallard is the most abundant duck 
in Illinois during fall migration. 
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Figure 6-5. Average number of Mallards aerially inventoried per week during fall (1948-1996) and spring 
(intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-6. Average number of Mallards aerially 
inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois 
River and central Mississippi River regions. Dashed 
lines represent one standard error about the mean. 


River region and the central Mississippi River 
region indicated that higher numbers passed 
through the Illinois River region than through the 
central Mississippi River region; the peak of the 
fall migration occurred a week earlier in the 
Illinois River region than in the central 
Mississippi River region. Mallard numbers 
reached their highest levels in the northeast 
region (1976-1985) and on the reservoirs and 
cooling lakes (1972-1996) in central and southern 
Illinois during 24 November—7 December; in the 
southern Mississippi River region the highest lev- 
els occurred during 8-21 December (Fig. 6-5). 
Based upon band recoveries, Bellrose and 
Crompton (1970) reported that Mallards in the 
central section of the Mississippi Flyway repre- 
sented by lowa, Illinois, Indiana, and Missouri 
reached their greatest abundance in fall migra- 
tion during 8-15 November. They noted that the 
largest waves of Mallards typically arrived in this 
region during the first two weeks of November, 
followed by increasingly smaller waves during 
the last two weeks in November, and lastly, 
during the first two weeks in December. Bellrose 


and Crompton also indicated that weather 
greatly influenced the fall migration of Mallards 
and was responsible for the variation in the 
timing of migration from year to year. 

American Black Ducks, or Black Mallards, 
demonstrated a migration chronology during fall 
that was similar to that of Mallards but peaked a 
week later (Photo 6-10). Bellrose (1980a) noted 
that the Mallard and the American Black Duck are 
the latest fall migrants among the dabbling ducks. 
American Black Ducks reached their zenith in the 
Illinois River region during the week of 24-30 
November and during 1-7 December in the central 
Mississippi River region during 1948-1996 (Fig. 
6-7). Numbers of American Black Ducks reached 
their highest levels in the northeast region and on 
the reservoirs and cooling lakes in central and 
southern Illinois during 24 November—7 December 
and during 8-21 December in the southern 
Mississippi River region, 

The Northern Pintail, also known as sprig or 
sprigtail, has been called the greyhound of the 
air because of its trim appearance and swift flight 
(Photo 6-11). Leffingwell (1890:220) mentioned 
that Northern Pintails “have the wild, restless 
appearance of a race-horse, and seem as if they 
only wanted the opportunity to show the speed 
that in them lies.” The behavior of these cautious 
birds was appropriately described almost a cen- 
tury ago by Elliot (1898:125): “When coming to 
decoys, after many hesitating advances, they are 
apt to rise to a considerable height in the air, and 
look down into the blind, and not liking the dis- 
closures there made, keep on their course, 
usually out of gunshot.” 
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Photo 6-10. The fall migration chronology of 
American Black Ducks in Illinois is similar to that of 
Mallards. 
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Figure 6-7. Average number of American Black Ducks aerially inventoried per week during fall (1948-1996) 
and spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly 
inventories were conducted in the northeast region (1976-1985) and in the southern Mississippi River region 
and at selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 


1972-1996). 
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In contrast to Mallards and American Black 
Ducks, Northern Pintails are an early migrating 
species in fall. They have appeared as early as 11 
August in central Illinois; however, like the 
Mallard, the Northern Pintail is among the earli- 
est spring migrants. In the Illinois River region, 
the Northern Pintail fall migration peaked dur- 
ing the week of 27 October-2 November; how- 
ever, the migration of Northern Pintails through 
the central Mississippi River region had two 
peaks, one during the week of 27 October—2 
November and a larger one during 10-16 
November (Fig. 6-8). In addition, more Northern 
Pintails used the central portion of the 
Mississippi River than used the Illinois River. 
The Northern Pintail migration in the central 
Mississippi River region, like that for the 
Mallard, peaked later than in the Illinois River 
region. The numbers of Northern Pintails pass- 
ing through the northeast region were highest 
during 13-26 October; the numbers utilizing the 
southern Mississippi River region and the reser- 
voirs and cooling lakes in central and southern 
Illinois reached their maximum levels from 27 
October to 9 November. 

Leffingwell (1890:46) described the flight of 
the Blue-winged Teal, or summer teal, as a “well- 
greased streak of lightning.” According to 
Bellrose (1980a), Blue-winged Teals winter far- 
ther south in larger numbers than any other 
duck in North America. He also noted that 
although most Blue-winged Teals winter in the 
northern part of South America, some winter as 
far south as Peru and Brazil. 

Blue-winged Teals are the earliest migrant 
species of ducks to pass through Illinois (Photo 
6-12). Adult males migrate earlier in the fall than 
adult females and immatures (Bellrose 1980a). 
Blue-winged Teals have arrived in central Illinois 
as early as 18 July. Aerial inventories generally 
began after | September; therefore, the abun- 
dance data for Blue-winged Teals in the Illinois 
River and central Mississippi River regions in 
August are not available, but reasonable num- 
bers occur in both of these regions in late August. 
Numbers of Blue-winged Teals peaked during the 
week of 8-14 September in the Illinois River 
region, between 15 and 21 September in the cen- 
tral Mississippi River region, and during 1-14 
September in the northeast region (Fig. 6-9). 
More Blue-winged Teals passed through the 
Illinois River region than through the central 





PHOTO BY MICHELLE M. GEORGI. 


Photo 6-11. The sleek Northern Pintail is both 
graceful and wary in flight. 





PHOTO BY MICHELLE M. GEORGI. 


Photo 6-12. The Blue-winged Teal is the earliest 
migrating species of duck in the fall. 


Mississippi River region. The peak of the Blue- 
winged Teal migration had passed before aerial 
inventories were begun in October in the central 
and southern areas of the state. 

Bellrose (1980a) pointed out that the Green- 
winged Teal is overlooked on aerial inventories 
more frequently than any other common duck 
because of its small size and its preference for 
mudflats and emergent vegetation (Photo 6-13). 
He also observed that Green-winged Teals 
migrate in larger flocks than most other ducks. 
As can be seen in Figure 6-10, Green-winged 
Teals have a more prolonged migration through 
Illinois than do Blue-winged Teals (Fig. 6-9). In 
the Illinois River region, numbers of Green- 
winged Teals increased steadily through 
September and remained at high levels through- 
out October. Green-winged Teals reached their 
peak during the week of 27 October—2 November 
in both the Illinois River and central Mississippi 
River regions. More Green-winged Teals passed 
through the Illinois River region than through 
the central Mississippi River region. Green- 
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Figure 6-8. Average number of Northern Pintails aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-9. Average number of Blue-winged Teals aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-10. Average number of Green-winged Teals aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inven- 
tories were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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PHOTO BY TOM HUMBURG. 


Photo 6-13. Green-winged Teals are difficult to 
inventory from the air because of their preference 
for vegetated areas of wetlands. They also migrate 
in larger flocks than most ducks. 


winged Teals achieved their maximum levels 
during 13-26 October in the northeast region, 
the southern Mississippi River region, and the 
reservoirs in the southern half of the state; num- 
bers on cooling lakes in central and southern 
Illinois peaked during 27 October—9 November. 

American Wigeons, or baldpates, were- 
described by Elliot (1898:119) as “one of the 
wariest of our ducks, suspicious of everything, 
and not only is unwilling to approach any spot 
or object of which it is afraid, but, by keeping up 
a continued whistling, alarms all the other ducks 
in the vicinity, and consequently renders itself 
very disagreeable and at times a considerable 
nuisance to the sportsman.” 

After the Blue-winged Teal and the Northern 
Pintail, the American Wigeon is the earliest duck 
to migrate southward (Bellrose 1980a) (Photo 
6-14). American Wigeon numbers peaked in the 
Illinois River region during the week of 27 
October-2 November (Fig. 6-11). Slightly higher 
numbers of American Wigeons occurred in the 
central Mississippi River region the week of 
20-26 October. Numbers of American Wigeons 
reached their maximum levels from 13 October 
to 9 November in the northeast region and from 
27 October to 9 November in the southern 
Mississippi River region and on reservoirs and 
cooling lakes in central and southern Illinois. 

Gadwall, or gray duck (Photo 6-15), was 
described by Elliot (1898:13) as “a shy bird, 
retiring in disposition, keeping to the small 
creeks, borders of marshes, and freshwater 
ponds. Generally it goes in small flocks, does 
not readily come to decoys, and when it does 





PHOTO PROVIDED BY THE 
Missour! DEPARTMENT OF CONSERVATION. 


Photo 6-14. American Wigeons are one of the earli- 
est species to migrate in fall. 


draw near them it is probably in the company of 
a small flock of Widgeon.” 

Gadwalls preferred the habitat provided by 
the central Mississippi River region over that of 
the Illinois River region (Fig. 6-12). Numbers 
peaked in both areas during the week of 27 
October—2 November. Gadwalls reached their 
peak abundance during 13-26 October in the 
northeast region, from 27 October to 9 
November on the reservoirs, from 10 to 23 
November on the cooling lakes in central and 
southern Illinois, and from 10-23 November in 
the southern Mississippi River region. Gadwalls 
migrate mostly at night in small to moderately 
sized flocks (Bellrose 1980a). 

Northern Shovelers, or spoonbills, are an 
early migrating species somewhat comparable 
in their timing with American Wigeons (Bellrose 
1980a) (Photo 6-16). Numbers of spoonbills 
peaked during the week of 27 October-2 
November in both the Illinois River and central 
Mississippi River regions (Fig. 6-13). Northern 





PHOTO BY TOM HUMBURG. 
Photo 6-15. The Gadwall, or gray duck, is a shy 


duck that favors marsh areas associated with creeks 
and bottomland forest. 
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Figure 6-11. Average number of American Wigeons aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 

selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-12. Average number of Gadwalls aerially inventoried per week during fall (1948-1996) and spring 
(intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-13. Average number of Northern Shovelers aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inven- 
tories were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Shovelers reached their peaks of fall migration 
during 13-26 October in the northeast region, 27 
October-9 November on the reservoirs and 
cooling lakes in central and southern Illinois, 
and 27 October-9 November in the southern 
Mississippi River region. 

To compare the chronology of early and late 
migrating dabbling ducks, the distribution of the 
average numbers per week of Blue-winged Teals 
and Northern Pintails, the earliest migrant 
species, and Mallards for the Illinois River and 
central Mississippi River regions were combined 
(Fig. 6-14). That comparison indicates how the 
dates of the hunting season can be used to 
select for certain species of waterfowl. 

The chronology of migration for dabbling 
ducks (Mallards, American Black Ducks, 
Northern Pintails, Blue-winged Teals, Green- 
winged Teals, American Wigeons, Gadwalls, and 
Northern Shovelers) in the Illinois River and 
central Mississippi River regions was heavily 
influenced by the numbers of Mallards, the most 
abundant dabbling duck in both areas (Figs. 
6-15 and 6-16). Accordingly, the peaks of migra- 
tion for all dabbling ducks were the same as 
those for Mallards, 17-23 November in the 
Illinois River region and 24-30 November in the 
central Mississippi River region. The migration 
of dabbling ducks reached its zenith during 27 
October-9 November in the northeast region, 
from 24 November to 7 December on the reser- 
voirs and cooling lakes in central and southern 
Illinois, and from 8 to 21 December in the south- 
ern Mississippi River region—the periods during 
which the highest number of Mallards occurred 
(Fig. 6-15). 





PHOTO BY TOM HUMBURG. 


Photo 6-16. Northern Shovelers, or spoonbills, are 
an early migrating species in fall. They prefer 
shallow water areas for feeding and loafing. 


Diving Ducks. Lesser Scaups, or bluebills, are 
known for their acrobatics in flight, especially 
when approaching a spread of decoys on a blus- 
tery day. Leffingwell (1890:373) described a 
single wind-driven bluebill descending into 
decoys as “a short, plump body of black, blue, 
slate and white, and like a shooting star he goes 
past, and you can almost imagine a faint blue 
streak following him as he passes you.” 
Leffingwell (1890:154) offered this sage advice: 
“Don't try this shot too often, lest you fall from 
grace in the dog's estimation. | know of no way 
in which the conceit will so quickly, so surely, be 
taken out of aman who thinks he is a good shot, 
as to let him try a few of these shots in the 
presence of an old duck-hunter.” 

Bellrose (1980a) reported that Lesser Scaups 
fly long distances during fall migration to reach 
large bodies of water, which are often 500 to 1,000 
miles (805—1,609 km) apart (Photo 6-17). Bellrose 
suggested that many Lesser Scaups fly nonstop 
from Pool 19 (Keokuk Pool) on the Mississippi 
River to the Louisiana coast. Lesser Scaups were 
considerably more abundant in the central 
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Figure 6-14. Average number of Mallards, Northern 
Pintails, and Blue-winged Teals aerially inventoried 
per week during fall (1948-1996) in the Illinois River 
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Figure 6-15. Average number of dabbling ducks aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-16. Average number of dabbling ducks 
aerially inventoried per week during fall (1948-1996) 
and spring (intermittently, 1955-1996) in the Illinois 
River and central Mississippi River regions. Dashed 
lines represent one standard error about the mean. 


Mississippi River region, which includes Pool 19, 
than in the Illinois River region (Fig. 6-17). Lesser 
Scaup numbers peaked in the central Mississippi 
River region during the week of 3-9 November 
and during 10-16 November in the Illinois River 
region. Lesser Scaups were generally abundant 
during November in the central Mississippi River 
region. Their numbers passing through the north- 
east and the southern Mississippi River region 
and resting on reservoirs and cooling lakes in 
central and southern Illinois reached their maxi- 
mum levels from 27 October to 9 November. 

Canvasbacks were described by Leffingwell 
(1890:158) as “the noblest wild fowl that ever 
spread wings, as they come in their wedge- 
shaped column, fearlessly over our decoys.” 
Elliot (1898:147) endorsed those sentiments: 
“As a game bird and for the sport it affords to the 
gunner, there is no Water Fowl worthy of being 
mentioned with this one, so deservedly known 
as the Royal Canvas Back.” 

Traditional migration staging areas for 
Canvasbacks in the Mississippi Flyway included 
Lake Christina in Minnesota, the Mississippi 
River near La Crosse in Wisconsin, Lake Poygon 
in Wisconsin, Lake St. Clair in Michigan, Pool 19 
of the Mississippi River bordering Illinois, and 





PHoTo BY MICHELLE M. GEORGI. 


Photo 6-17. Large bodies of water, such as Upper 
Peoria Lake on the Illinois River and Pool 19 of the 
Mississippi River, have been important migration 
areas for Lesser Scaups. 


Upper Peoria Lake in the Illinois River valley. 
Pools 7-9 and Pool 19 remain important migra- 
tion areas for Canvasbacks in the Mississippi 
Flyway. Historic staging areas in the southeast- 
ern portion of Wisconsin have been severely 
degraded, and loss of habitat throughout the 
upper Midwest has concentrated Canvasbacks 
along the remaining areas of sufficient quality 
associated with the Mississippi River (Kahl 
1991) (Photo 6-18). 

Canvasbacks were more abundant in the 
central Mississippi River region, particularly Pool 
19, than in the Illinois River region (Fig. 6-18). 
Canvasbacks are a late migrating species, compa- 
rable in this respect with Mallards. Canvasbacks 
were abundant in November and early December 
in the central Mississippi River region, and their 
numbers peaked there during the week of 24-30 
November. In the Illinois River region, numbers of 
Canvasbacks peaked during 10-16 November. The 
peak of the fall migration of Canvasbacks 
occurred from 27 October to 9 November in the 
northeast region and on the reservoirs in central 
and southern Illinois, from 24 November to 7 
December on the cooling lakes in the southern 
half of the state, and from 8 to 21 December in the 
southern Mississippi River region. 

Ring-necked Ducks, also known as blackjacks or 
ringbills, used the Illinois River and central 
Mississippi River regions in comparable numbers 
(Photo 6-19 and Fig. 6-19). Bellrose (1980a) 
remarked that Ring-necked Ducks are midseason 
fall migrants, arriving earlier than some species 
but not as late as others. Ring-necked Ducks 
peaked during the week of 27 October—2 
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Figure 6-17. Average number of Lesser Scaups aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Photo 6-18. Many historic migration areas for the 
noble Canvasback in the Midwest, such as Upper 
Peoria Lake, have been severely degraded in the last 
half century. 


November in both the Illinois River and central 
Mississippi River regions. Reasonable numbers of 
Ring-necked Ducks also remained longer in the 
central Mississippi River region than in the Illinois 
River region. In the northeast and the southern 
Mississippi River region and on the reservoirs and 
cooling lakes in the southern half of Illinois, the 
numbers of Ring-necked Ducks reached their 
highest levels from 27 October—9 November. 

A comparison of the chronology of fall migra- 
tion of the most abundant diving ducks using 
the stretch of the Mississippi River from Keokuk, 
lowa, to Rock Island, Illinois, including Pool 19, 
is enlightening (Fig. 6-20). Lesser Scaups were 
the most abundant diving duck in this area. The 
period from approximately 27 October through 
23 November included the maximum numbers 
of Lesser Scaups and Ring-necked Ducks: 
Canvasbacks were most abundant somewhat 
later, from 3 November through 7 December. 

The Redhead, or pochard, was described by 
Elliot (1898:157) as “gentle and unsuspicious, 
and readily comes to decoys” (Photo 6-20). 
Numbers of Redheads were substantially higher 
in the central Mississippi River region than in the 
Illinois River region. The numbers of Redheads 
peaked approximately two weeks later (17-23 
November) in the central Mississippi River 
region than in the Illinois River region (3-9 
November) (Fig. 6-21). Numbers of Redheads 
were substantially lower than numbers of Lesser 
Scaups, Canvasbacks, or Ring-necked Ducks 
using the central Mississippi River region (Figs. 
6-20 and 6-21). The numbers of Redheads in 
migration through Illinois peaked during 27 
October-9 November in the northeast region 





PHOTO BY TOM HUMBURG. 


Photo 6-19. Ring-necked Ducks usualty reached 
their maximum numbers around the first of 
November during fall migration in Illinois. 


and on the cooling lakes in the southern half of 
the state and during 10-23 November on the 
reservoirs and in the southern Mississippi River 
region. 

During 1948-1996, Ruddy Ducks, or butter- 
balls, were more abundant in the Illinois River 
region than in the central Mississippi River 
region (Fig. 6-22). Ruddy Ducks demonstrated a 
migration pattern with two distinct peaks, 27 
October—2 November and 10-16 November, in 
the Illinois River region but only a single peak, 
27 October-2 November, in the central 
Mississippi River region. The peak of migration 
for Ruddy Ducks occurred during 27 October—9 
November in the northeast region and during 
10-23 November in the southern Mississippi 
River region and on the reservoirs inventoried. 
Two peaks of Ruddy Duck migration, 27 
October-9 November and 24 November-—7 
December, occurred on the cooling lakes in 
central and southern Illinois. 

The Common Goldeneye is also known as the 
whistler because of “the shrill noise the wings 
make when the bird is flying; a sound so sharp 
and penetrating that the species is indicated 
long before it comes clearly into view” (Elliot 
1898:176). “Goldeneyes are here, fall migration 
is over’ is a comment often heard in conver- 
sations among duck hunters during the waning 
days of the season. The migration chronology of 
Common Goldeneyes, or “ice ducks,” supports 
this reasoning (Fig. 6-23). Numbers of Common 
Goldeneyes peaked during 8-14 December in 
both the Illinois River and the central 
Mississippi River regions. More Common 
Goldeneyes used the large pool areas of the 
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Figure 6-18. Average number of Canvasbacks aerially inventoried per week during fall (1948-1996) and spring 
(intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-19. Average number of Ring-necked Ducks aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 

selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-20. Average number of Lesser Scaups, 
Canvasbacks, and Ring-necked Ducks aerially inven- 
toried per week during fall (1948-1996) in the cen- 
tral Mississippi River region. 
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Photo 6-20. Fewer Redheads pass through Illinois 
during fall migration than Lesser Scaups, Ring- 
necked Ducks, or Canvasbacks. 


Mississippi River than used the smaller bottom- 
land lakes associated with the Illinois Valley that 
are prone to earlier freeze-up. The numbers of 
Common Goldeneyes were continuing to 
increase when the last aerial inventories were 
made in other areas of Illinois in December. 
The chronology of migration of diving ducks 
(Lesser Scaups, Canvasbacks, Ring-necked 
Ducks, Redheads, Ruddy Ducks, and Common 
Goldeneyes) was also analyzed (Figs. 6-24 and 
6-25). The patterns for the central Mississippi 
River and Illinois River regions were heavily 
influenced by Lesser Scaups, the most abundant 
species of diving duck in these areas (Fig. 6-17). 
Numbers of diving ducks peaked during the 
week of 3-9 November in the central Mississippi 
River region and 10-16 November in the Illinois 
River region (Figs. 6-24 and 6-25). Diving ducks 
were most abundant in these two regions from 
late October through late November. The migra- 





Migration, Distribution, and Abundance 211 


tion of diving ducks reached their highest levels 
in the northeast region, the southern 
Mississippi River region, and the reservoirs and 
cooling lakes in central and southern Illinois 
during 27 October—9 November. 


Common Mergansers. Inventory information for 
mergansers was separated out of the diving duck 
group so presentation and analyses would be 
comparable with the MWI conducted by the 
USFWS. Like Common Goldeneyes, Common 
Mergansers, also known as goosanders, saw- 
bills, and fish ducks, are a late migrating 
species, usually the latest to arrive in Illinois 
(Fig. 6-26). The height of the Common 
Merganser migration reached the central 
Mississippi River and the Illinois River regions 
during the week of 15-21 December when num- 
bers were still increasing. Numbers had 
decreased in both of these regions by early 
January. Common Mergansers relied on the 
Illinois River region more than the central 
Mississippi River region. The numbers of 
Common Mergansers in migration were still 
increasing in the other regions and areas when 
the last inventories were made in December. 


All Ducks. The migration chronology of all 
ducks inventoried, including dabbling ducks, 
diving ducks, and Common Mergansers, was 
documented for the Illinois River and central 
Mississippi River regions from 1948 to 1996 
(Figs. 6-27 and 6-28). During these years, the 
Illinois River region hosted more ducks than the 
central Mississippi River region, but the 
chronology of migration was similar in both 
regions. The peak of duck migration occurred in 
both of these regions during the week of 17-23 
November. High numbers of ducks occurred in 
the wetlands associated with the Illinois River 
region and the central Mississippi River region 
from early November through early December, 
especially in the month of November. The migra- 
tion of all ducks reached peak levels during 27 
October-9 November in the northeast and 
southern Mississippi River regions, whereas 
peak migration numbers occurred from 24 
November to 7 December on the reservoirs and 
cooling lakes in central and southern Illinois. 


Geese. Canada Goose migration extended from 
early October through mid-December in both 
the Illinois River and the central Mississippi 
River regions (Photo 6-21 and Fig. 6-29). 
Comparable numbers of Canadas passed 
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Figure 6-21. Average number of Redheads aerially inventoried per week during fall (1948-1996) and spring 
(intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-22. Average number of Ruddy Ducks aerially inventoried per week during fall (1948-1996) and spring 
(intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-23. Average number of Common Goldeneyes aerially inventoried per week during fall (1948-1996) 
and spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly 

inventories were conducted in the northeast region (1976-1985) and in the southern Mississippi River region 
and at selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 


1972-1996). 
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Figure 6-24. Average number of diving ducks aerially inventoried per week during fall (1948-1996) and spring 
(intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-25. Average number of diving ducks aeri- 
ally inventoried per week during fall (1948-1996) 
and spring (intermittently, 1955-1996) in the Illinois 
River and central Mississippi River regions. Dashed 
lines represent one standard error about the mean. 


through both of these regions in October and 
November, but more geese utilized the Illinois 
River region in December. Peaks of migration 
occurred during 27 October-2 November and 
8-14 December in the Illinois River region, dates 
that reflect an influx of geese moving toward the 
winter areas in southern Illinois. The December 
peak was undoubtedly a movement of birds 
southward from the Horicon Marsh area in 
Wisconsin as winter weather became more 
severe. Canada Geese also demonstrated a 
movement through the central Mississippi River 
region in October, but numbers of Canada Geese 
peaked in that region during 8-14 December. 
The peak of the Canada Goose migration 
occurred from 27 October to 9 November in the 
northeast region. In the southern Mississippi 
River region and on the reservoirs and cooling 
lakes in central and southern Illinois, the num- 
bers of Canada Geese were increasing when the 
last inventories were made in December. 

Lesser Snow Geese have two color phases— 
the dark plumage (blue goose) and the white 
plumage (snow goose) (Photo 6-22). Bellrose 
(1980a) noted that the blue phase of the Lesser 
Snow Goose becomes rare west of the eastern 
Great Plains. The undulating flight demon- 
strated by a flock of Lesser Snow Geese is less 





PHoTo BY MICHELLE M. GEORGI. 


Photo 6-21. The Canada Goose migration during 
fall extended from early October through mid- 
December in both the Illinois River and the central 
Mississippi River regions. 





PHOTO BY STEPHEN P. HAVERA. 


Photo 6-22. There are two color phases of the 
Lesser Snow Goose: the dark plumage (blue goose) 
and the white plumage (snow goose). 


angular than the V of Canada Geese and is 
responsible for their common name of wavie. 
The major portion of the migration of Lesser 
Snow Geese through the central areas of Illinois 
occurred from mid-October through early 
December (Fig. 6-30). The peak of the Lesser 
Snow Goose migration for the Illinois River 
region was 27 October—2 November; the peak 
occurred during 10-16 November in the central 
Mississippi River region. More Lesser Snow 
Geese passed through the central Mississippi 
River region than through the Illinois River 
region, and higher numbers of Lesser Snow 
Geese than Canada Geese passed through the 
central Mississippi River region. The numbers of 
Lesser Snow Geese reached their highest levels 
during 27 October-9 November in northeast 
Illinois, 10-23 November and 27 October-9 
November on reservoirs and cooling lakes, 
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Figure 6-26. Average number of Common Mergansers aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at selected 
reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-27. Average number of all ducks aerially inventoried per week during fall (1948-1996) and spring 
(intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly inventories 
were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-28. Average number of all ducks aerially 
inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois 
River and central Mississippi River regions. Dashed 
lines represent one standard error about the mean. 


respectively, in central and southern Illinois, and 


during 8-21 December in the southern 
Mississippi River region. 


American Coots. Although more American Coots 
were recorded in the central Mississippi River 
region than in the Illinois River region, the 
chronology of migration in both areas was simi- 
lar (Photo 6-23 and Fig. 6-31). American Coots 
were most abundant in these two regions from 
mid-October to mid-November and the peak of 
migration occurred 27 October-—2 November. 
American Coots began to appear in Illinois dur- 
ing early September. The highest numbers 
appeared in the northeast region during 13-26 
October; in the southern Mississippi River region 
and on the reservoirs and cooling lakes in central 
and southern Illinois the highest numbers were 
reported from 27 October to 9 November. 


Use-days as an Aspect of the Fall Migration 
Chronology. Another method of considering the 
chronology of fall migration is to examine the 
dates when incremental percentages of the total 
use-days of each species occurred. The average 
dates of migration represented by 10-percent 
intervals of the total use-days expended each fall 
by the species of waterfowl inventoried in the 
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PHOTO BY STEPHEN P. HAVERA. 
Photo 6-23. American Coots reach their peak of fall 
migration in Illinois during mid- to late-October and 
early November. 


Illinois River and central Mississippi River regions 
during 1955-1996 were calculated (Table 6-3). 
These results can be compared with the chronol- 
ogy of migration patterns previously presented. 

Fifty percent of the total use-days of Mallards 
in the combined Illinois River and central 
Mississippi River regions occurred, on average, 
on 19 November during 1955-1996 (Table 6-3). 
Obviously, however, 50 percent of the use-days 
by Mallards occurred after this date. By contrast, 
on average, 50 percent of the use-days for 
Northern Pintails had occurred by 26 October, by 
18 October for Green-winged Teals, and by 23 
October for American Wigeons. Thus, an early 
hunting season opening would be advisable for 
these regions if harvest pressure is desired for 
Northern Pintails, American Wigeons, and 
Green-winged Teals rather than for Mallards. 

The average date by which half (50%) of the 
total fall use-days of the various species of ducks, 
geese, and American Coots had occurred in the 
Illinois River and central Mississippi River 
regions was as follows: Blue-winged Teals (20 
September), Northern Shovelers (18 October), 
Green-winged Teals (18 October), American 
Wigeons (23 October), Northern Pintails (26 
October), American Coots (24 October), 
Gadwalls (30 October), Ruddy Ducks (5 
November), Canada Geese and Ring-necked 
Ducks (8 November), Redheads and Lesser 
Scaups (9 November), Lesser Snow Geese (10 
November), Canvasbacks (17 November), 
Mallards (19 November), American Black Ducks 
(21 November), Common Goldeneyes (5 
December), and Common Mergansers (5 
December) (Table 6-3). 
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Figure 6-29. Average number of Canada Geese aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-30. Average number of Lesser Snow Geese aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 

selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Figure 6-31. Average number of American Coots aerially inventoried per week during fall (1948-1996) and 
spring (intermittently, 1955-1996) in the Illinois River and central Mississippi River regions. Biweekly invento- 
ries were conducted in the northeast region (1976-1985) and in the southern Mississippi River region and at 
selected reservoirs and power plant cooling lakes in central and southern Illinois (intermittently, 1972-1996). 
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Table 6-3. Average fall (1 September—15 December) dates by which incremental percentages of the total 
use-days occurred for various species of waterfowl in the Illinois River and central Mississippi River regions 


combined, 1955-1996. 


Species 10% 20% 30% 
Mallard OG sme Neo N 
American Black Duck Oe Zoe Nee N 
Northern Pintail OPO! | O 
Blue-winged Teal Sey eS) S 
Green-winged Teal Syopgdah | “Spay Ae) O 
American Wigeon Ses mee) Peo O 
Gadwall Or Oma 7 O23 
Northern Shoveler Spe iio 1 Ones! O 
Lesser Scaup OF 25a Os30 N 
Ring-necked Duck Oe 4) 29 N 
Canvasback OPS N 6 N 10 
Redhead On28% Noa N 
Ruddy Duck CF 740 OEY J> @729 
Common Goldeneye N22 Ne26 N 30 
Common Merganser Neec een B27 N 30 
Canada Goose (ee sy * ale heh) O 26 
Lesser Snow Goose Obert SRR N 
American Coot Opes wa O SZ O 


* S = September, O = October, N = November, and D = December. 


Spring Migration Chronology 

Spring migration of the approximately 20 
species of waterfowl passing through Illinois is 
initiated by increasing daylight, moderating 
weather, and the physiological condition and 
age of individuals among the various species. 
Spring migration is shorter than fall migration 
and smaller chronological differences are found 
among species (Bellrose and Wishart 1987). 
Consequently, several species fly north in uni- 
son in the spring. Canada Geese are among the 
leaders in the parade northward and immedi- 
ately follow the receding snow line. Northern 
Pintails and Mallards come shortly thereafter. A 
number of other species are next to appear, 
including Canvasbacks, Redheads, Lesser 
Scaups, American Wigeons, Gadwalls, and 
Green-winged Teals (Bellrose and Wishart 1987). 
The Northern Shoveler, Ruddy Duck, and Blue- 
winged Teal are late spring migrants. 
Occasionally, cold weather temporarily delays 
spring migration, and several species occur at 
the same time in the same areas. During most 
springs, flood waters overflow bottomlands and 
rainfall provides temporary habitats that may 
not be available to migrant waterfowl in the fall. 
As a result, waterfowl are more widely dispersed 
in the spring as they search for and take advan- 
tage of flooded fields, farm ponds, and other 
areas without the constraints present during the 
hunting season. 


Percentage of Fall Use-days 
40% 50% 60% 70% 80% 90% 


N 15 N 19 N 24 N 28 3 D 8 
N 16 N 21 N 25 N 29 D 4 D 9 
O 21 O 26 O 30 N 4 Neg N 17 
ye alts) S 20 S 24 > 20 O 4 Say 
OF is O 18 W235 O 28 N 3 N 11 
One ees Gest OFsa Nigeo N 12 
O 27 O 30 N 3 N 7 N 11 Say, 
O 14 O 18 Ogee O 26 O31 Nees 
N 6 NaS N 12 N 15 N 19 N 25 
Nee N 8 N 12 N 15 N 19 N 24 
N 14 Nae fez Ne N 25 Neg Bh 
Newz N 9 N 11 N 14 N 17 N 21 
N 1 Nie N 8 Ne2 N 16 Nez 
bes De Bye Dao Dat D 13 
Das eb as Bis Fi Bh 82) Bie sia D 13 
N 1 N 8 N 14 N 20 N 27 Be 45) 
N 6 N 10 N 15 N 20 N 25 Oe 44 
gh O 24 O 28 O83) N 4 N 10 


The wetlands associated with the Illinois River 
region and the central Mississippi River region 
provide important feeding areas for waterfowl 
moving northward. Many factors influence the 
timing and duration of the spring migration from 
year to year including the inconsistency of 
spring weather (probably the most important 
factor), water levels and food conditions (which 
are partially dependent upon weather), and the 
physiological readiness of the birds. 

As established in the chronology of migration, 
waterfowl generally stay in Illinois for a shorter 
time during spring migration than during fall 
migration. Common Goldeneyes (Fig. 6-23) and 
Common Mergansers (Fig. 6-26), species that 
overwinter to some degree in Illinois, are the 
first to depart for the northern breeding 
erounds. Canada Geese (Fig. 6-29) are also early 
spring migrants, followed by such dabbling 
ducks as Mallards (Fig. 6-5), American Black 
Ducks (Fig. 6-7), and Northern Pintails (Fig. 
6-8). The majority of the diving ducks arrive 
about midway in the spring migration (Fig. 
6-24); Canvasbacks (Fig. 6-18) and Redheads 
(Fig. 6-21) are the first diving ducks to appear; 
Lesser Scaups (Fig. 6-17) and Ruddy Ducks (Fig. 
6-22) are the last diving ducks to leave. Lesser 
Scaups have the most prolonged migration of all 
ducks in the spring. The latest spring migrants 
are Blue- and Green-winged Teals (Figs. 6-9 and 
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6-10) and Northern Shovelers (Fig. 6-13). 
Generally, March was the peak of spring migra- 
tion for most species (Fig. 6-27). 


Fall through Spring Migration Chronology 

The chronology of migration, magnitude of 
numbers, and distribution in the regions inven- 
toried throughout Illinois from 1972 to 1985 were 
calculated for each waterfowl species as the aver- 
age number recorded at two-week intervals from 
September through April (Appendix 10, Tables 
1-21). From these tables, abundance can be 
compared by species, date, and_ region. 
Percentages were computed by dividing the aver- 
age number of individuals for a given species on 
a given site at a given time by the sum of the 
averages for that time period, fall through spring, 
for that species in each of the nine regions. 

The two-week period of peak abundance of 
Mallards occurred 10-23 November when an 
average of about 1.13 million ducks were inven- 
toried in all regions during 1972-1985 (Appendix 
10, Table 1). During that period, an average of 
42.8 percent of the Mallards occurred in the 
Illinois River region, 32.2 percent were identified 
in the central Mississippi River region. No other 
region exceeded 7 percent. Thus, the Illinois 
River and the central Mississippi River regions 
were the most important areas during fall migra- 
tion for Mallards from 1972 to 1985. 

Mallards reached their maximum numbers 
during spring migration in the two weeks of 
14-27 March (Appendix 10, Table 1). Once again, 
the Illinois River and the central Mississippi 
River regions were the areas most utilized by 
Mallards and, accordingly, provided critical 
habitat for spring migration. 

The central Mississippi River and Illinois River 
regions generally hosted the highest numbers 
and corresponding percentages of the waterfowl 
species inventoried during fall. However, the 
northern Mississippi River region typically held 
more Lesser Scaups (Appendix 10, Table 10), 
Canvasbacks (Appendix 10, Table 11), Ring- 
necked Ducks (Appendix 10, Table 12), Redheads 
(Appendix 10, Table 13), and all diving ducks 
(Appendix 10, Table 16) in some biweekly periods 
in the fall than the Illinois River region. Data for 
the northern Mississippi River region were lim- 
ited because this region was inventoried only 
from 1980 to 1983. The reservoirs in central and 
southern Illinois, principally Carlyle and Rend 
lakes, were important areas for Canada Geese, 


especially in late fall and early winter (Appendix 
10, Table 19). 

Most species, especially diving ducks 
(Appendix 10, Table 16), were more abundant 
during the fall migration in the central 
Mississippi River region than in the Illinois River 
region during 1972-1985 (Appendix 10, Tables 
1-21). Species with percentages of occurrence 
for each two-week period in the fall that were 
higher in the central Mississippi River region 
than in the Illinois River region included 
Northern Pintails (Appendix 10, Table 3), all div- 
ing ducks (Appendix 10, Table 16), Common 
Mergansers (Appendix 10, Tablel7), Lesser 
Snow Geese (Appendix 10, Table 20), and 
American Coots (Appendix 10, Table 21). 
Mallards (Appendix 10, Table 1), American Black 
Ducks (Appendix 10, Table 2), Blue-winged Teals 
(Appendix 10, Table 4), and Green-winged Teals 
(Appendix 10, Table 5) were more abundant in 
the Illinois River region during fall than in the 
central Mississippi River region. American 
Wigeons (Appendix 10, Table 6), Gadwalls 
(Appendix 10, Table 7), and Canada Geese 
(Appendix 10, Table 19) were similarly repre- 
sented in both regions during the fall. 

The two-week periods that represented the 
highest average estimates of each species inven- 
toried in all regions during 1972-1985 (Appendix 
10, Tables 1-21) are summarized for fall and 
spring (Table 6-4). Consolidating the peak migra- 
tion periods for all species for fall and for spring 
provides a convenient summary of when each 
species was most abundant in the inventory 
regions throughout Illinois. Also included is the 
percentage that the highest two-week average 
represents of the sum of the biweekly averages 
from September through April for that species. 

The Mallard was the most abundant species 
of waterfowl in the state during both fall and 
spring with peak biweekly averages of about 1.1 
million and 487,000 birds, respectively (Table 
6-4). Lesser Scaups were second with peak 
biweekly averages of around 230,000 in fall and 
274,000 in spring. The highest average for dab- 
bling ducks was greater than that for diving 
ducks both in the fall (1,290,776 vs. 337,459, 
respectively) and in the spring (735,672 vs. 
536,085, respectively). Peak biweekly averages of 
Canada Geese (the southern Illinois Quota Zone 
was not in the inventory area) were about 55,400 
during fall and 161,500 in spring. The highest 
average number of Lesser Snow Geese was sim- 
ilar in the fall (25,424) and in the spring (21,611). 
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Table 6-4. The highest biweekly averages in fall and spring of the numbers for each species of waterfowl inven- 
toried statewide’ and the percentage that this average represents of the sum of biweekly averages for a given 


species during September-—April, 1972-1985. 


Fall 
Highest 
Average Biweekly 

Species Number Period 

Mallard 1,129,386 11/10-11/23 
American Black Duck 26,254 11/24-12/07 
Northern Pintail 75,082 10/27-11/09 
Blue-winged Teal? 47,925 09/01-09/14 
Green-winged Teal 23,211 10/1 3-10/26 
American Wigeon 110,666 10/27—11/09 
Gadwall 8,086 10/27-11/09 
Northern Shoveler 1,879 10/13-10/26 
All dabbling ducks 1,290,776 11/10-11/23 
Lesser Scaup 230,011 10/27-11/09 
Ring-necked Duck 41,822 10/27-11/09 
Canvasback 77,509 11/10-11/23 
Redhead 5937 11/10-11/23 
Ruddy Duck 3,582 10/27-11/09 
Common Goldeneye 32,496 12/08-12/31 
All diving ducks 337,459 10/27-11/09 
Common Merganser neo 57, 12/08-12/31 
All ducks 1,623,964 11/10-11/23 
Canada Goose 55,409 12/08-12/31 
Lesser Snow Goose 25,424 10/27-11/09 
American Coot 400,010 10/13-10/26 


Spring 
Percent of | Highest Percent of 
Entire Average Biweekly Entire 
Period Number Period Period 

20 486,759 03/14-03/27 9 
19 12,247 03/14-03/27 9 
22 597235 03/14-03/27 7 
28 29,516 04/1 1-04/24 TZ 
19 13,144 03/28-04/10 11 
20 120,643 03/14-03/27 22 
15 10,003 03/14-03/27 19 

3 Pedal fe) 04/11-04/24 23 
18 235,012 03/14-03/27 11 
20 273,934 03/14-03/27 Phe 
14 86,291 03/14-03/27 29 
14 WG 37 03/14-03/27 22 

9 17,907 03/14-03/27 28 
ie 4,113 03/14-03/27 17 
14 38,995 02/15-02/28 17 
14 536,085 03/14—-03/27 23 
16 IO 713 02/15-02/28 15 
Wy 1,282,742 03/14-03/27 14 

7 161,478 02/15-02/28 19 
17 21,611 03/14-03/27 14 
24 235,944 03/14-03/27 14 


* Data summarized from Appendix 10, Tables 1-21 and includes all areas aerially inventoried by the Illinois Natural History Survey. 
° Inventories for teals during 1-28 September were made only in the Illinois and central Mississippi river regions. 


During the falls of 1972-1985, the major wave of 
duck migration statewide occurred during the 
two-week period of 10-23 November (Table 6-4). 
The largest wave of ducks in spring occurred dur- 
ing the two-week period of 14-27 March. Peaks of 
Canada Goose migration occurred 8-31 December 
in the fall and 15-28 February in the spring. 

The highest biweekly average for numbers of 
dabbling ducks was greater in the fall than in the 
spring as indicated by the percentage that the 
biweekly averages represent of the sum of all 
biweekly averages for dabbling ducks for 
September-—April (fall, 18%; spring, 11%) (Table 
6-4). Conversely, the highest biweekly average of 
diving ducks in fall accounted for 14 percent of 
the September—April total, whereas the peak 
biweekly average for spring was 23 percent. 
During 1972-1985, the average biweekly peak for 
numbers of Canada Geese was almost three 
times as high in the spring (19%) as in the fall 
(7%). 


Fall Peak Populations 

The peak population is the highest estimate 
of individuals for a species inventoried in a 
region on any of several survey flights during fall 
or spring each year. For example, species (e.g., 
Mallards) were estimated on approximately 12 
inventory flights each fall in the Illinois River 
region, resulting in 12 values for Mallards or for 
any of the other species. The highest of the 12 
estimates for Mallards from these flights is the 
peak number of Mallards in the Illinois River 
region for fall migration that year. Because 
species vary in their chronology of migration, 
peak numbers of various species occur at differ- 
ent times in the same region. For example, the 
peak number of Northern Pintails usually occurs 
in late October whereas the highest number of 
Mallards generally arrives in late November in 
the same region. Peak numbers are an excellent 
indicator of the changes in the abundance of 
various species in an area from year to year. 
Inventory data for peak numbers are presented 
in the figures as a three-year moving average, 
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which is the average of the peak number for a 
specific year and the two previous years. Moving 
averages are used to minimize annual fluctua- 
tions and to emphasize long-term trends. 


Dabbling Ducks. In Illinois, the Mallard is the 
most abundant duck and the most highly prized 
by duck hunters. The Illinois River valley histori- 
cally has been one of the most important migra- 
tion areas for Mallards in the United States. 
Frederick Lincoln, the first person to band ducks 
in the United States, placed bands on Mallards 
in 1922 in the Illinois River valley. He believed 
that “when all the other ducks are gone, there 
will still be Mallards on the Illinois” (Heilner 
1943.88). The presettlement bottomland lakes of 
the Illinois Valley were choked with vegetation 
and the bottomland forests supported massive 
pin oaks and pecan hickories. The abundance of 
food attracted thousands of Mallards for hun- 
dreds of years. Aldo Leopold (1931) noted that 
law enforcement officers during 1928-1929 esti- 
mated that peak numbers of ducks reached 3 
million on Crane Lake, 3 million on Clear Lake, 
and 500,000 on Meredosia Bay. Because of 
human activities, however, the once magnificent 
habitat of the Illinois River valley has become 
degraded, and along with the declining conti- 
nental numbers of Mallards, the number of 
Mallards passing through the Illinois Valley each 
fall has steadily declined. 

Mallards have traditionally been the most 
abundant species of duck passing through 
Illinois in the fall. Fortunately, information on 
the number of Mallards at various locations in 
Illinois is available on a regular basis since 1938 
when ground estimates were initiated in the 
Illinois Valley by Frank C. Bellrose. In most years 
from 1938 to 1947, when ground estimates were 
conducted, the highest numbers of Mallards and 
American Black Ducks were inventoried at 
Goose Lake located just above Senachwine Lake 
in Putnam County. American Black Ducks usu- 
ally accounted for less than 5 percent of these 
numbers. The following peak estimates of 
Mallards and American Black Ducks were 
recorded for Goose Lake: 900,000 in 1941, 1.2 
million in 1942 and 1943, 1.1 million in 1944 and 
1946, and 800,000 in 1947. On the same days 
when the peak numbers of Mallards and 
American Black Ducks were recorded on Goose 
Lake in 1941 and 1944, an additional 700,000 


and 800,000 Mallards, respectively, were esti- 
mated on Senachwine Lake. Chautauqua Lake 
owns the record as the granddaddy of all Mallard 
and American Black Duck numbers inventoried 
in the Illinois Valley. On 2 December 1944, 
Bellrose estimated that 1.5 million Mallards and 
American Black Ducks were present on 
Chautauqua Lake. Approximately 1.03 million 
Mallards and American Black Ducks were 
recorded on Chautauqua Lake in 1943; 850,000 
had been inventoried there in 1942. Other 
notable peak ground estimates of Mallards and 
American Black Ducks included 400,000 at Crane 
Lake in 1941, 300,000 at Big Lake in 1944, 
250,000 at Cuba Island in 1946, 125,000 at Jack 
Lake in 1944, 110,000 on Upper Peoria Lake in 
1938 and 1943, and 75,000 on Quiver Lake in 
1940. After the implementation of aerial inven- 
tories, the peak number of Mallards recorded for 
a single location in the Illinois Valley was 
800,000 on Goose Lake in 1948. An estimated 
750,000 Mallards were recorded in 1948 and 
630,000 in 1950 on Chautauqua Lake. 

The peak numbers of Mallards during fall in 
the Illinois River and the central Mississippi 
River regions for 1948-1996 indicate that the 
Illinois River region usually accommodates more 
Mallards than the central Mississippi River 
region (Table 6-5). For example, in 1948 a peak 
number of about 1.6 million Mallards was 
recorded for the Illinois River region as com- 
pared with 181,400 in the central Mississippi 
River region. In recent years, however, differences 
in peak numbers between these two regions have 
become smaller. The lowest number of Mallards 
inventoried in the Illinois River and central 
Mississippi River regions during 1948-1996 
occurred in 1993 after the Great Flood virtually 
eliminated the natural and managed food 
resources for waterfowl from large areas of the 
floodplains. Consequently, Mallards did not 
remain at their typical migration sites in these 
floodplains as long as they generally did during 
their southward passage. The three-year moving 
averages of the peak numbers for Mallards are 
presented in Figure 6-32 for the Illinois River 
region and the central Mississippi River region. 

To evaluate trends through time, the median 
values of the peak numbers of Mallards in the 
Illinois River and central Mississippi River 
regions for 1948-1991 were calculated and com- 
pared with the peak number for each year. 


Table 6-5. Peak numbers of Mallards inventoried 
each fall in the Illinois and central Mississippi river 
regions, 1948-1996. 


Central 
Year Illinois River Mississippi River 
1948 Lol? 375 181,405 
1949 1,474,565 352,500 
1950 1,403,425 157,245 
1951 728,725 320,400 
1952 1,029,075 463,200 
1953 1,408,925 582,950 
1954 1,362,600 600,300 
1955 1,556,200 848,650 
1956 1,200,495 612,350 
1957 1,286,650 421,800 
1958 663,720 421,850 
1959 547,990 289,880 
1960 593,420 470,850 
1961 374,780 Ziowtls 
1962 538,150 274,850 
1963 692,435 529,950 
1964 507,900 822,300 
1965 606,885 549,200 
1966 853,970 339,625 
1967 1,005,605 385,815 
1968 564,550 595,075 
1969 788,720 23200 
1970 944,690 717,050 
1971 478,775 419,090 
1972 517,030 333,045 
1973 491,005 237,075 
1974 445535 288,365 
1975 876,665 561,630 
1976 676,105 513/360 
1977 909,180 749,500 
1978 1,252,800 1,080,265 
1979 945,620 706,325 
1980 413,235 260,645 
1981 444,640 342,040 
1982 326,325 278,990 
1983 307,565 2027195 
1984 259,465 155,510 
1985 484,895 234,725 
1986 328,930 193,270 
1987 404,715 221,665 
1988 344,735 171,470 
1989 435,305 193,905 
1990 PRET Bho’ 229,370 
1991 474,075 230,295 
1992 246,605 Waeeeo 
1993 143,430 45,600 
1994 590,650 175,300 
1995 314,350 114,800 
1996 159,320 114,225 


A Wald-Wolfowitz runs test was conducted to 
determine if plus and minus deviations of the 
peak number for each year from the median 
values were randomly distributed over time. A 
preponderance of plus values followed by minus 
values would suggest a negative trend. The 
analysis was conducted for the Illinois River 
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Figure 6-32. Three-year moving average of the peak 
numbers of Mallards aerially inventoried during fall 
in the Illinois River and the central Mississippi River 
regions, 1948-1996. A three-year moving average is 
the average of the peak number for a specific year 
and the two previous years and is used to minimize 
annual fluctuations and to emphasize long-term 
trends. 


region, the central Mississippi River region, and 
for both regions combined. It revealed a signifi- 
cant (P<0.005) downward trend in Mallard 
numbers in each of these regions separately and 
in the regions combined during 1948-1991. 
Wetlands in the Illinois River valley have been 
degraded by sedimentation, which has greatly 
reduced the variety and abundance of aquatic 
plants and other natural foods available to 
Mallards. The aquatic plant life of the 
Mississippi River thus far has been less affected 
by sedimentation, but detrimental indications 
are becoming apparent. In addition, increased 
tillage of harvested cornfields in the fall in 
central Illinois sharply decreased the amount of 
waste grain available for Mallards and other 
field-feeding species (Warner et al. 1985). 

The number of Mallards in North America has 
fluctuated since the inception of the aerial inven- 
tories of the Illinois River and central Mississippi 
River regions. Breeding population estimates for 
Mallards, which have been recorded by the 
USFWS in May each year since 1955, show a 
declining trend through the early 1990s (Fig. 
6-33). A Wald-Wolfowitz runs test conducted on 
deviations from the median value of the breeding 
ground counts estimated in May each year from 
1955 to 1991 revealed a significant (P<0.005) 
downward trend. Fortunately, breeding popula- 
tion estimates for Mallards rebounded during 
1994-1997 to levels not recorded since 1980. The 
number of Mallards going north in the spring and 
the conditions of the wetlands on the breeding 
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Figure 6-33. Breeding population estimates and 95 
percent confidence intervals for Mallards as deter- 
mined by aerial inventories of nesting areas in the 
traditional survey area during May, 1955-1997 
(Caithamer and Dubovsky 1997:24). 

grounds determine the size of the fall flight of 
Mallards that subsequently depart for wintering 
areas in the United States (Fig. 6-34). Generally, 
the estimate of the fall flight for Mallards is 
about twice the number of Mallards counted dur- 
ing the breeding surveys in May. 

Several factors affect the number of Mallards 
that pass through Illinois each fall. These factors 
range from the number of ducks and their repro- 
ductive success on the breeding grounds to local 
food conditions in Illinois. An attempt was made 
to construct multiple regression models for 
Mallard populations inventoried in the Illinois 
River and the central Mississippi River regions. 
Dependent variables examined for Mallards 
included peak numbers and use-days in the 
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Figure 6-34. The fall flight index and 95 percent 
confidence intervals for Mallards from the breeding 
areas surveyed annually in the United States and 
Canada during May and July, 1970-1997 (Caithamer 
and Dubovsky 1997:32). 


Illinois River region, in the central Mississippi 
River region, and in both regions combined. 
Independent variables included 1) the North 
American breeding population estimates for 
Mallards (Fig. 6-33); 2) the breeding population 
estimates of Mallards in areas from which the 
majority of the Mallards harvested in Illinois 
originate (Munro and Kimball 1982); 3) the 
harvest of Mallards the previous year in Illinois; 
4) the harvest of Mallards the previous year in 
the Mississippi Flyway; 5) fall flight estimates for 
Mallards for the entire United States (Fig. 6-34); 
6) fall flight estimates for the Mississippi Flyway; 
7) May pond indices on the breeding grounds; 8) 
July pond indices on the breeding grounds; 9) 
the percentage of fall plowing in western Illinois; 
and 10) a moist-soil plant index for the Illinois 
River valley. No significant multiple regression 
models of Mallard populations were generated 
from these variables for data from 1961-1984. 
Cross correlation analyses were conducted on 
the peak numbers and use-days of Mallards in 
the Illinois River region, in the central 
Mississippi River region, and in both regions 
combined with 1) the May breeding ground esti- 
mates for 1955-1991 and 2) the USFWS fall flight 
indices for Mallards from 1963 to 1991. Results 
indicated that neither fall peak numbers nor 
use-days of Mallards in these regions signifi- 
cantly correlated with the breeding estimates in 
the same spring. However, the breeding ground 
estimates of Mallards were significantly corre- 
lated (P<0.05) with the peak number of Mallards 
inventoried in the Illinois River region and in the 
Illinois River and the central Mississippi River 
regions combined in each of the two previous 
falls before the May breeding ground counts. 
Consequently, a relationship seems to exist 
between the number of Mallards estimated in 
Illinois during fall and the number recorded on 
the breeding grounds the following spring. Most 
Mallard use-day variables were also significantly 
correlated with the breeding ground estimates 
for these same periods. Because use-days and 
peak numbers were highly correlated, only the 
peak number or the use-day variable can appro- 
priately be used where significance occurs. The 
fall flight indices for the same year and in the 
previous two years were significantly correlated 
to the peak numbers of Mallards inventoried in 
the Illinois River region, in the central Missisippi 
River region, and in both regions combined for 


1963 to 1991, indicating a relationship between 
the number of Mallards estimated by the USFWS 
in the fall flight and the numbers recorded by 
the INHS in Illinois. 

Peak numbers further demonstrate the impor- 
tance of the Illinois River and central Mississippi 
River regions to Mallards. The peak estimates of 
Mallards in the fall for both of these regions 
were calculated as a percentage of the total 
number of Mallards recorded in the subsequent 
MWI conducted each January during 1955-1996. 
For that period, 20.6 percent, on average, of all 
Mallards wintering in the Mississippi Flyway 
were in the Illinois River region during one day 
of the fall migration. Similarly, 13.6 percent, on 
average, of all the Mallards wintering in the 
Mississippi Flyway were in the central 
Mississippi River region during one day of the 
fall migration. For both regions, 32.4 percent, on 
average, of all the Mallards wintering in the 
Mississippi Flyway passed through the Illinois 
and central Mississippi River regions. Because 
fall migration is dynamic and numbers of ducks 
at specific sites turn over several times, the per- 
centages of Mallards wintering in the Missis- 
sippi Flyway that pass through the Illinois River 
and central Mississippi River regions are 
undoubtedly much higher than 32.4 percent. 

Averages of the peak numbers of Mallards by 5- 
year periods were calculated for the inventory 
regions of Illinois from 1948 to 1996 (Table 6-6). 
The inventory regions with the most years of data 
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were the Illinois River and central Mississippi 
River regions where once again we notice the 
importance of these river regions to Mallards. 

The peak number of American Black Ducks 
has been dramatically lower since 1979 in the 
Illinois River region where the highest numbers 
of this species were inventoried (Table 6-7). The 
declining continental numbers of American 
Black Ducks for the past two decades is a matter 
of considerable concern. Although Illinois does 
not host major flights of American Black Ducks 
in the fall, peak numbers of over 20,000 have 
occurred in the Illinois River region and about 
15,000 in the central Mississippi River region—a 
sharp contrast to the precipitous decline begun 
in the 1980s (Fig. 6-35). 

The highest numbers of Northern Pintails 
observed during ground surveys in the Illinois 
Valley were 20,000 at Chautauqua Lake in 1940 
and 25,000 each at Crane Lake in 1941, Clear and 
Flat lakes in 1944, and Cuba Island in 1946. After 
initiation of the aerial inventories in 1948, the 
highest numbers of Northern Pintails observed 
in the Illinois River region were 40,000 on Crane 
Lake in 1956, 30,000 on Crane Lake in 1963, 
30,000 on Ingram Lake in 1953 and in 1954, and 
30,000 on Cuba Island in 1954. 

The numbers of Northern Pintails recorded in 
the inventory regions were generally the highest 
in the central Mississippi River region (Table 
6-8). The highest numbers of Northern Pintails 
in the Illinois River region since 1948 occurred in 


Table 6-6. Five-year averages of peak numbers of Mallards during fall for the inventory regions of Illinois, 


1948-1996. 
Mississippi River Central and Southern _ 
Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern? Lakes* Reservoirs‘ 
1948-1952 1,250,673 294,950 
1953-1957 1,362,974 613,210 
1958-1962 543,612 334,641 
1963-1967 733,359 525,378 
1968-1972 670,913 557,492 ieoo 169,075 205,000 
1973-1977 97,635 673,698 469,986 4,156 93,458 97,000 
1978-1982 165,283 676,524 9,125 68,263 533,653 15,410 72,538 97,100 
1983-1987 44 680 357,114 5,295 203,473 4583 13,388 42,958 
1988-1992 354,699 199,253 Spr Ars PAP Ee, 62,066 
1993-1996 301,938 112,481 5,008 22,131 58,281 
71976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


*1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 
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Table 6-7. Five-year averages of peak numbers of American Black Ducks during fall for the inventory regions 


of Illinois, 1948-1996. 





Mississippi River 


Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes* Reservoirs‘ 
1948-1952 14,384 309 
1953-1957 20,679 2,508 
1958-1962 13,049 Zell 
1963-1967 12,562 3,014 
1968-1972 14,589 4,776 97 8,075 12,270 
1973-1977 3,488 17,065 10,386 267 2523 2,703 
1978-1982 6,024 13,140 225 1,890 9,202 366 1,431 1,844 
1983-1987 3,053 epee a 103 3,583 126 360 903 
1988-1992 8,242 2,126 116 474 2,373 
1993-1996 12,269 Lo24 ZS 1,881 3,338 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


41972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Table 6-8. Five-year averages of peak numbers of Northern Pintails during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern? Lakes Reservoirs‘ 
1948-1952 25 714 62,565 
1953-1957 72,081 65625 
1958-1962 38,211 20,064 
1963-1967 30,446 27,348 
1968-1972 14,646 60,277 0 135 3,180 
1973-1977 POH.O 19,895 81,769 88 448 1,020 
1978-1982 2,445 25,600 590 613 80,098 653 2,881 4,040 
1983-1987 1,350 42,921 408 58,532 480 563 3,942 
1988-1992 26,994 38,994 284 1,593 Lise 
1993-1996 23,038 19,338 513 1,850 8,294 
*1976-1982, 1984-1985. 
1981-1984. 
“1980, 1982. 


*1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend fare 1972-1984, 1987-1996. 


the mid-1950s, whereas over 140,000 occurred in 
the central Mississippi region in 1948 (Fig. 
6-36). The dry conditions on the breeding 
grounds during the early 1960s and 1980s were 
evident in the lower numbers of Northern 
Pintails observed in the Illinois River and central 
Mississippi River regions. The numbers of 
Northern Pintails observed on the breeding 
grounds in May were severely depressed from 
1981 to 1996 (Caithamer and Dubovsky 1996). 
The numbers of Blue-winged Teals invento- 
ried during 1948-1996 were generally highest in 
the Illinois River region (Table 6-9). The bottom- 


land lakes in the Illinois Valley usually have 
abundant mud flats that attract this species. The 
numbers recorded in the Illinois River and cen- 
tral Mississippi River regions increased notice- 
ably in both the late 1970s and mid-1980s as 
well as in the mid-1990s in the central 
Mississippi region (Fig. 6-37). However, num- 
bers of Blue-winged Teals declined sharply from 
1986-1991, years during which the special teal 
season was closed nationwide before it 
reopened in 1992. 

Green-winged Teals also preferred the mud flats 
in the Illinois River region (Table 6-10, Fig. 6-38), 
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Figure 6-35. Three-year moving average of peak 
numbers of American Black Ducks aerially invento- 
ried during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 
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Figure 6-36. Three-year moving average of peak 
numbers of Northern Pintails aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 
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Figure 6-37. Three-year moving average of peak 
numbers of Blue-winged Teals aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 
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Figure 6-38. Three-year moving average of the peak 
numbers of Green-winged Teals aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 


Table 6-9. Five-year averages of peak numbers of Blue-winged Teals during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central’ Northern‘ Central Southern’ _Lakes* Reservoirs‘ 
1948-1952 14,107 176 
1953-1957 18,170 5163 
1958-1962 1275 6,504 
1963-1967 11,841 7,844 
1968-1972 3,130 4,974 0 0 0 
1973-1977 360 38,342 129 t2 12 3 101 
1978-1982 2,869 fips $2 2 153 50 13,153 263 236 607 
1983-1987 375 10 23,916 450 WATE? 804 210 923 
1988-1992 10,082 4,067 13 331 503 
1993-1996 12574, 2623 6 206 755 
*1976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


°1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


232 Waterfowl of Illinois 


although reasonable numbers frequented the 
shallow water areas of the central Mississippi 
River region. Green-winged Teals reached their 
highest numbers during the mid-1960s in the 
Illinois River region and mid-1980s in the central 
Mississippi River region. The reservoirs of 
Shelbyville, Carlyle, and Rend also hosted 
respectable numbers of Green-winged Teals. 

The highest numbers of American Wigeons 
were often observed in the Illinois River region 
since 1948, although the central Mississippi 
River region also held large numbers (Table 
6-11). From 1978 to 1982, substantial numbers 


of American Wigeons were present in the north- 
east region and the cooling lakes and reservoirs 
in central and southern Illinois. The highest 
numbers of American Wigeons inventoried in 
the Illinois River and central Mississippi River 
regions occurred around 1979 with a secondary 
peak in 1987 (Fig. 6-39). 

Gadwalls favored the central Mississippi River 
region over the other areas inventoried through 
the late 1980s (Table 6-12). However, estimates 
of Gadwalls observed in the Illinois River region 
have steadily increased since the mid-1970s 
(Fig. 6-40). Estimates of Gadwalls in the Illinois 


Table 6-10. Five-year averages of peak numbers of Green-winged Teals during fall for the inventory regions of 


Illinois, 1948-1996. 





Mississippi River 


Central and Southern 








Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes* Reservoirs‘ 
1948-1952 4,927 2,546 
1953-1957 10,729 8,977 
1958-1962 17,187 7,906 
1963-1967 23,616 13,562 
1968-1972 8,046 6,663 0 0 170 
1973-1977 880 14,147 5,865 79 106 400 
1978-1982 955i] 17,879 480 1,238 10,419 807 1,098 2a 
1983-1987 ibiswas! 21,858 1255 20,089 1,868 752 2,942 
1988-1992 12.818 8,886 440 666 3,820 
1993-1996 18,294 9,494 656 1,645 8,575 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


°1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Table 6-11. Five-year averages of peak numbers of American Wigeons during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern. 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern? _Lakes* Reservoirs’: 
1948-1952 14,281 2,674 
1953-1957 24,479 5,490 
1958-1962 24,636 23320) 
1963-1967 (VA Asie 39,746 
1968-1972 10,168 40,307 25 300 5/5 
1973-1977 5) Ss: 43,960 3} ey25: 126 2,872 2,478 
1978-1982 DY B5)5 85,182 3278 4,050 73,168 1,614 11,500 11,951 
1983-1987 4,990 65,761 Wis 70,049 929 i peulies Size 
1988-1992 17,378 Zale, 197 1,186 5,900 
1993-1996 10,061 Sy sal BT'S 2,269 4,425 
°1976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


°1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 
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Table 6-12. Five-year averages of peak numbers of Gadwalls during fall for the inventory regions of Illinois, 


1948-1996. 
Mississippi River Central and Southern 
Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern? Lakes°® Reservoirs‘ 
1948-1952 510 510 
1953-1957 2,652 3,035 
1958-1962 1,535 3,370 
1963-1967 1,784 11,493 
1968-1972 1,431 5,230 0 2,100 Pie 
1973-1977 mie 2,428 2,800 2 416 268 
1978-1982 2 O25 4514 635 715 4,738 238 981 1,073 
1983-1987 Paqli 8,357 250 10,378 257 408 1,150 
1988-1992 15,311 11,912 212 612 5,010 
1993-1996 16,313 10,638 950 1,400 4,463 
71976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


"1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 
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Figure 6-39. Three-year moving average of peak 
numbers of American Wigeons aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 


River region reached exceptional levels in the 
early 1990s, and the increased numbers were 
reflected in the duck harvest in the Illinois 
Valley. Numbers of Gadwalls were at high levels 
in the late 1960s, in the late 1980s, and in the 
early 1990s in the central Mississippi River 
region (Fig. 6-40). The estimates for Gadwalls 
reached record numbers on the breeding 
grounds in 1992 and 1994-1996 (Caithamer and 
Dubovsky 1996), and this increase was reflected 
in their fall passage through Illinois. 

The highest estimates of Northern Shovelers 
occurred in the Illinois River and central Missis- 
sippi River regions (Table 6-13). Reasonably 
large numbers of Northern Shovelers appeared at 
Shelbyville, Carlyle, and Rend lakes during 
1988-1996. The numbers of Northern Shovelers 
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Figure 6-40. Three-year moving average of peak 
numbers of Gadwalls aerially inventoried during fall 
in the Illinois River and the central Mississippi River 
regions, 1948-1996. 


utilizing the mud flats of the Illinois River and cen- 
tral Mississippi River regions reached their 
highest levels in the late 1980s and mid-1990s 
(Fig. 6-41). Estimates of the breeding population 
of Northern Shovelers reached record levels from 
1994 to 1996 (Caithamer and Dubovsky 1996). 

The peak numbers of dabbling ducks recorded 
in the various survey regions were greatly influ- 
enced by the large numbers of Mallards (Table 
6-14). The Illinois River and central Mississippi 
River regions hosted the highest numbers of 
dabbling ducks. There has been a trend toward 
lower numbers of dabbling ducks in the regions 
inventoried, particularly in the Illinois River 
region (Fig. 6-42). 


Peak Number 
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Table 6-13. Five-year averages of peak numbers of Northern Shovelers during fall for the inventory regions of 


Illinois, 1948-1996. 





Mississippi River 


Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes® Reservoirs‘ 
1948-1952 943 183 
1953-1957 836 ead 
1958-1962 544 105 
1963-1967 1,287 265 
1968-1972 334 391 0 0 105 
1973-1977 205 1,261 705 5 9 129 
1978-1982 239 1,101 53 68 225 85 123 196 
1983-1987 273 4578 1s 5,807 480 297 840 
1988-1992 2,329 pre 235 200 1,095 
1993-1996 6,763 2,393 25 288 1,650 
21976-1982, 1984-1985. 
°1981-1984. 
“1980, 1982. 


1972-19845 98/1996" 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 
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Figure 6-41. Three-year moving average of peak 
numbers of Northern Shovelers aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 


Diving Ducks. The drastic decline of the Lesser 
Scaups and Canvasbacks in the Illinois River 
region during the 1950s and the subsequent 
increase then ensuing decline in numbers of 
these species in the central Mississippi River 
region are particularly noteworthy (Tables 6-15 
and 6-16, Figs. 6-43 and 6-44). The plant and 
animal food resources utilized by Lesser Scaups, 
Canvasbacks, and other species of diving ducks 
began to disappear from the upper Illinois River 
valley in the mid-1950s and have not recovered. 
The aquatic plants in the Illinois Valley were 
affected by sedimentation (Bellrose et al. 1979: 
Havera and Bellrose 1985), and the benthic 
macroinvertebrate community may have been 
affected by high concentrations of ammonia or 
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Figure 6-42. Three-year moving average of peak 
numbers of dabbling ducks aerially inventoried dur- 
ing fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 


other toxic substances (R.E. Sparks, Illinois 
Natural History Survey, pers. comm.). 

Pool 19 (Keokuk Pool) of the Mississippi River 
is a critical migration area for diving ducks in the 
Midwest (Photo 6-24) and has hosted large and 
varying numbers of Lesser Scaups, Canvasbacks, 
and Ring-necked Ducks as well as a reasonable 
number of Redheads. Uhler (1933a) reported 
4,000—-5,000 Lesser Scaups on Lake Keokuk on 
17 November 1933, and he noted that Lesser 
Scaups were the most abundant species pre- 
sent. Bellrose reported only moderate numbers 
of diving ducks on Pool 19 in the fall of 1941; by 
1946, numbers of Lesser Scaups had greatly 
increased and Canvasbacks peaked at what he 
considered a low number of 5,500. Bellrose 
recorded 62,300 Lesser Scaups on Pool 19 in 
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Table 6-14. Five-year averages of peak numbers of dabbling ducks during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes* Reservoirs‘ 
1948-1952 1,268,104 335,003 
1953-1957 1,380,403 655,639 
1958-1962 562,114 343,285 
1963-1967 755,033 536,829 
1968-1972 684,428 567,537 252 179,550 220,740 
1973-1977 143,413 722,348 536,859 4,512 98,318 101,142 
1978-1982 184,815 762,460 11370 73,263 649,066 16,693 77,966 106,564 
1983-1987 49,548 461,914 7,678 341,952 8,593 ey fee 47,785 
1988-1992 393,925 280,067 4,281 22,798 83,478 
1993-1996 362;075 141,981 7,395 26,918 85,271 
°1976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


°1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Table 6-15. Five-year averages of peak numbers of Lesser Scaups during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes*® Reservoirs‘ 
1948-1952 380,279 154,133 
1953-1957 191,457 211522 
1958-1962 Lo 251,464 
1963-1967 12,868 364,160 
1968-1972 15,945 396,047 48 12550 19,100 
1973-1977 1,490 11,854 222,188 182 146 975 
1978-1982 7,669 21,020 e230 26,353 300,755 6,974 1,906 7.195 
1983-1987 2,678 18,800 1.2/5 152,980 762 565 2,958 
1988-1992 13,624 46,176 336 1,053 4,690 
1993-1996 4,465 14,650 293 1,519 4,363 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


“1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


1948 and 155,200 in 1950; 31,100 Canvasbacks 
were inventoried there in 1951. The peak num- 
bers of Lesser Scaups utilizing Pool 19 steadily 
increased after 1949 until 1969, and numbers of 
Canvasbacks increased from 1964 until 1979. 
Fluctuations in the numbers of diving ducks 
stopping at Pool 19 each fall may have been a 
result of variation in the amount of food. Rogers 
and Korschgen (1966) reported that fingernail 
clams represented 11.9 percent of the diet of 88 
Lesser Scaups collected on Pool 19 in 1948. 
From the 1950s through the late 1980s, the most 
important food item was probably fingernail 
clams (Thompson 1969; Paveglio and Steffeck 
1978: see Table 5-11 in Chapter 5, “Food 
Habits”); however, Bellrose (unpubl. info.) said 


that high populations of fingernail clams may 
not have developed until the early 1950s. 
Unfortunately and for undetermined reasons, 
during and after the drought of 1988, the abun- 
dance of fingernail clams in Pool 19 dramatically 
declined from the levels present during 
1972-1987 (National Fisheries Research Center 
1992). No fingernail clams were found in Pool 19 
in 1991 (National Fisheries Research Center 
1992). Major declines also occurred since the 
mid-1970s in four of seven other pools examined 
in the upper Mississippi River (National 
Fisheries Research Center 1992). Eckblad and 
Lehtinen (1991) reported that the numbers of 
fingernail clams in eight lakes in Pool 9 exam- 
ined in early summer from 1989 to 1991 had 
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declined to only about nine percent of the levels 
present in the mid-1970s. Numbers of fingernail 
clams fortunately increased in Pool 19 during 
1994 and substantially in 1995 (R.V. Anderson, 
Western Illinois University, pers. comm..). 

Coincidental with the 1977 drought, submer- 
gent aquatic plants began to appear in abundance 
in Pool 19 and increased until the late 1980s 
(Steffeck et al. 1985). However, submergent 
aquatic plants began to decline in Pool 19 and the 
upper Mississippi River after the 1988 drought 
(U.S. Fish and Wildlife Service, unpubl. info.); their 
recovery in Pool 19 was temporarily delayed by the 
flood of 1993 (R.V. Anderson, Western Illinois 
University, pers. comm.). The outlook for the sta- 
bility of the food base of diving ducks in Pool 19 
and elsewhere in the upper Mississippi River is of 
concern. Additionally, human disturbance has 
adversely affected the numbers of diving ducks on 
Pool 7 and Pool 19 (Korschgen et al. 1985; Havera, 
Boens, et al. 1992). 

Lesser Scaups were abundant in the Illinois 
Valley before the mid-1950s and were one of the 
most important species in the harvest. Peak con- 
centrations recorded during ground estimates in 
the Illinois Valley during 1938-1947 occurred at 
the renowned, food-rich, Upper Peoria Lake 
where 700,000 were observed in 1942, 450,000 in 
1944, and 400,000 in 1945 (Photo 6-25). Other 
large concentrations were at Senachwine Lake, 
where 275,000 were estimated in 1944 and 
300,000 in 1945. Chautauqua Lake hosted 
115,000 in 1941. After the initiation of aerial 
inventories in 1948, the largest concentrations 
of Lesser Scaups observed in the Illinois Valley 
occurred on Upper Peoria Lake when 700,000 
were recorded in 1949, 550,000 in 1953, and 
510,000 in 1948. 
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Figure 6-43. Three-year moving average of peak 
numbers of Lesser Scaups aerially inventoried dur- 
ing fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 


The decline in the numbers of Lesser Scaups 
utilizing the Illinois River region and the 
increase in numbers stopping on Pool 19 in the 
central Mississippi River region since 1948 were 
apparent (Table 6-15). The crash in peak num- 
bers of Lesser Scaups, primarily on Upper Peoria 
Lake, occurred dramatically in the 1950s (Fig. 
6-43). The peak numbers of Lesser Scaups 
recorded in the Illinois River region north of 
Peoria were 585,100 in 1954, 73,650 in 1955, 
34,250 in 1956, and 10/075 Seine 
Subsequently, the numbers of Lesser Scaups 
stopping in this area have never recovered. On 
Pool 19 in the central Mississippi River region, 
however, numbers of Lesser Scaups began to 
steadily increase after 1950 and reached a zenith 
of 685,500 in 1969 (Fig. 6-43). Unfortunately, the 
trend in numbers of Lesser Scaups has been 
downward since then. In 1993, only 2,150 Lesser 
Scaups were observed on the Mississippi River 
from Keokuk, lowa, to Rock Island, Illinois—the 
lowest number since the aerial inventories 
began in 1948 (Fig. 6-43). The second lowest 
number of 16,150 was recorded in 1996. 

The largest concentrations of Canvasbacks esti- 
mated during ground surveys in the Illinois Valley 
from 1938 to 1947 occurred on Upper Peoria Lake 
where beds of aquatic vegetation hosted 10,000 of 
these birds in 1941 and again in 1944. Approxi- 
mately 9,000 Canvasbacks were inventoried on 
Upper Peoria Lake in 1942 and 1945. About 7,000 
Canvasbacks were observed on Chautauqua Lake 
in 1942. Since the aerial inventories began, the 
highest number of Canvasbacks inventoried in the 
Illinois River region occurred on Upper Peoria 
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Figure 6-44. Three-year moving average of peak 
numbers of Canvasbacks aerially inventoried during 
fall in the Illinois River and the central Mississippi 
River regions, 1948-1996. 
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Photo 6-25. Approximately 700,000 Lesser Scaups 
were inventoried on Upper Peoria Lake in November 
1942 and 1949. The populations of Lesser Scaups 
utilizing Upper Peoria Lake crashed in the mid- 
1950s and have never recovered. 


Lake where 95,000 were present in November 1953 
and 85,000 in October 1952 (Fig. 6-44). 

The peak numbers of Canvasbacks recorded in 
the Illinois River region north of Peoria were 
105,160 in 1952 and 103,500 in 1953: in 1971, a 
maximum of 120 were observed there. Similar to 
the numbers of Lesser Scaups and Ring-necked 
Ducks, the numbers of Canvasbacks crashed in 
the Illinois River region in the 1950s (Table 6-16, 
Fig. 6-44) and had not recovered to any reason- 
able levels by 1996. In the central Mississippi 
River region, the numbers of Canvasbacks began 
to increase in 1963, mainly in Pool 19, and, after 
a downturn in the mid-1970s, reached their max- 
imum number of 188,150 in 1978 (Fig. 6-44). 
Since 1978, their numbers have been sliding 
sharply downward in this stretch of the 


Migration, Distribution, and Abundance 237 


Mississippi River; a maximum of only 8,425 were 
observed there in 1993 (Photo 6—26). 

The highest concentration of Ring-necked 
Ducks recorded during ground surveys con- 
ducted in the Illinois Valley from 1938 to 1947 
was 75,000 each at Senachwine Lake and Upper 
Peoria Lake on 17 November 1944. Undoubtedly, 
these Ring-necked Ducks were attracted to the 
aquatic food resources in these lakes. After 
aerial inventories were initiated in 1948, the 
highest concentrations of Ring-necked Ducks 
documented in the Illinois Valley were 150,000 
on Upper Peoria Lake in November 1949 and 
112,000 in October 1950. 

The peak numbers of Ring-necked Ducks 
demonstrated a pattern similar to that of Lesser 
Scaups in the Illinois River region (Fig. 6-45). 
Since the late 1950s, higher estimates of Ring- 
necked Ducks have been recorded in the central 
Mississippi River region than in the Illinois River 
region (Table 6-17). In 1990, however, the num- 
bers of Ring-necked Ducks observed in the 
central Mississippi River region reached their 
lowest level since 1948 (Fig. 6-45). 

The highest numbers of Redheads were seen 
in the central Mississippi River region where 
they were attracted to large pools with submer- 
gent aquatic vegetation (Table 6-18). Peak num- 
bers were observed in the Illinois River and 
central Mississippi River regions from the late 
1970s through 1990 (Fig. 6-46). 

The peak numbers of Ruddy Ducks also 
demonstrated a pattern somewhat similar to 
those of Lesser Scaups, Canvasbacks, and Ring- 
necked Ducks for the Illinois River and central 
Mississippi River regions (Table 6-19). 
Estimates of Ruddy Ducks decreased precipi- 
tously in the mid-1950s in the Illinois River 
region, but recovered somewhat in the mid- 
1980s only to decline again (Fig. 6-47). In the 
central Mississippi River region, the number of 
Ruddy Ducks increased from the mid-1950s to 
the mid-1960s, declined during the early 1970s, 
but then steadily increased to their maximum 
level in the late 1980s (Fig. 6-47). Estimates 
have sharply declined since 1987. Bellrose 
(1980a) noted that for some unknown reason, 
numbers of Ruddy Ducks on migration areas 
vary dramatically from year to year. 

Common Goldeneyes were most abundant in 
the central Mississippi River and Illinois River 
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Table 6-16. Five-year averages of peak numbers of Canvasbacks during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern? Lakes® Reservoirs‘ 
1948-1952 Wh Shs) 13,338 
1953-1957 40,344 15,262 
1958-1962 2,096 15,107 
1963-1967 1,389 Sih gisy:! 
1968-1972 513 122,948 0 60 750 
1973-1977 218 1,683 8275125 70 137 366 
1978-1982 1,509 3,808 225 4,138 146,002 815 260 1,005 
1983-1987 403 3,701 15 83,753 313 62 768 
1988-1992 3,566 32,064 224 ID 1,205 
1993-1996 3,350 23,869 43 188 550 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


°1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Table 6-17. Five-year averages of peak numbers of Ring-necked Ducks during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern 





Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern? Lakes*® Reservoirs’ 
1948-1952 110,416 74,080 
1953-1957 59,500 23,968 
1958-1962 11,291 18,820 
1963-1967 9,551 43,161 
1968-1972 4,925 32,556 0 625 7,000 
1973-1977 533 4,045 I S5s: 56 116 2,241 
1978-1982 2,570 9,424 783 15,710 49,934 6,451 1,620 3,421 
1983-1987 1ed3 6,928 503 23,995 261 247 12202 
1988-1992 6,907 9,835 215 617 4,605 
1993-1996 8,656 12,981 250 1,738 5,100 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


91972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


regions of the areas inventoried (Table 6-20). From 
1948 to 1993, numbers of Common Goldeneyes 
reached their highest levels after 1975 in both of 
these regions (Fig. 6-48). 

The peak numbers of all diving ducks in the 
inventory regions were largely reflective of the 
abundance of Lesser Scaups and Canvasbacks 
(Table 6-21). The same trends were evident for all 
diving ducks that were apparent for Lesser Scaups 
and Canvasbacks and, to a lesser degree, Ring- 
necked Ducks and Ruddy Ducks in the Illinois River 
and central Mississippi River regions (Fig. 6-49). 


Common Mergansers. Common Mergansers 
were most abundant in the Illinois River and 
central Mississippi River regions. Their numbers 
have fluctuated during 1948-1996 in these 
regions, probably a result of weather conditions 
for these late migrants (Table 6-22, Fig. 6-50). 


All Ducks. The peak numbers of all ducks during 
1948-1996 reflected the dramatic loss of diving 
ducks and the steady decline of Mallards in the 
Illinois River region and the growth and subse- 
quent decline of diving ducks in the central 
Mississippi River region (Table 6-23, Fig. 6-51). 
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Table 6-18. Five-year averages of peak numbers of Redheads during fall for the inventory regions of Illinois, 





1948-1996. 
Mississippi River Central and Southern 
Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes°® Reservoirs‘ 
1948-1952 424 82 
1953-1957 188 79 
1958-1962 65 251 
1963-1967 357 462 
1968-1972 158 746 0 JES. 4O 
1973-1977 0 386 5,678 0 3 29 
1978-1982 317 1,258 65 950 13,385 49 33 182 
1983-1987 90 1,430 33 11,963 42 8 183 
1988-1992 798 72 WAN 20 6 620 
1993-1996 YES. ) Sy7ks) O O WS 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


piIg/2—1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 
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Photo 6-26. The numbers of Canvasbacks resting 
and feeding on Pool 19 during fall steadily increas- 
ed after their abandonment of Upper Peoria Lake in 
the mid-1950s. However, numbers of Canvasbacks 
on Pool 19 have been declining since 1978. 


The estimates of all ducks in the other inventory 
regions were indicative of the trends in the number 
of Mallards in those regions (Table 6-6, Fig. 6-32). 


Geese. The peak numbers of Canada Geese 
inventoried from 1948 to 1996 were usually 
highest at the reservoirs, principally Carlyle and 
Rend lakes in southern Illinois, and the Illinois 
River region (Table 6-24). From 1970 to 1996, the 
estimates of Canada Geese utilizing the Illinois 
River and central Mississippi River regions have 
fluctuated around higher levels (Fig. 6-52). 
Estimates of Canada Geese inventoried else- 
where in Illinois are provided in Table 7-5 in 
Chapter 7, “Canada Goose.” 
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Figure 6-45. Three-year moving average of peak 
numbers of Ring-necked Ducks aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 
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Figure 6-46. Three-year moving average of peak 
numbers of Redheads aerially inventoried during 
fall in the Illinois River and the central Mississippi 
River regions, 1948-1996. 
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Table 6-19. Five-year averages of peak numbers of Ruddy Ducks during fall for the inventory regions of 
Illinois, 1948-1996. 


Mississippi River Central and Southern 
Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes*® Reservoirs‘ 
1948-1952 15219 5/5 
1953-1957 9,174 1 WKS! 
1958-1962 2,946 2,920 
1963-1967 4,980 3,909 
1968-1972 662 2,962 0 400 640 
1973-1977 70 931 2,179 0 9 83 
1978-1982 447 2741 40 33 3,184 74 91 229 
1983-1987 503 6,091 140 7,563 119 113 603 
1988-1992 1,766 22 ANS) jf 54 AY 415 
1993-1996 Paps 1,000 0 19 50 
71976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


“1972-1984, 1987-1996. 
‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 
‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Table 6-20. Five-year averages of peak numbers of Common Goldeneyes during fall for the inventory regions 
of Illinois, 1948-1996. 





Mississippi River Central and Southern 
Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern‘ Lakes* Reservoirs‘ 
1948-1952 5) Oats) 1,426 
1953-1957 975 2,685 
1958-1962 1,019 4,788 
1963-1967 265 5), AO) 
1968-1972 1102 7,554 265 350 815 
1973-1977 2,468 5,449 14,748 194 463 4,047 
1978-1982 7 441 19,088 485 DAE: 21,688 2 AOVAS, 1,204 5), SID) 
1983-1987 DS 16,150 Ws Taal. S| 640 492 1,695 
1988-1992 9,668 11,660 618 754 1,888 
1993-1996 4,655 6,125 50 199 138 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


91972-1984, 1987-1996. 

"Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 
1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 

‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 

















——_—__lllinois River 
eo 000% —__—_llinois River CTI ic!) Qin Central Mississippi River 
Seoeneese Central Mississippi River 
20,000 + i A 
30,000 + a 
i . iE 
& 15,000 |- & 
5 5 
= Z 20,000 + 
3 3 
a 10,000 + O. 
10,000 
5,000 - 
0 Case ait aihLGtoidhe=searerc edhe = 0 = 
1950 1960 1970 1980 1990 1950 1960 1970 1980 1990 
Year Year 
Figure 6-47. Three-year moving average of peak Figure 6-48. Three-year moving average of peak 
numbers of Ruddy Ducks aerially inventoried during numbers of Common Goldeneyes aerially invento- 
fall in the Illinois River and the central Mississippi ried during fall in the Illinois River and the central 


River regions, 1948-1996. Mississippi River regions, 1948-1996, 
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Table 6-21. Five-year averages of peak numbers of diving ducks during fall for the inventory regions of 
Illinois, 1948-1996. 


Mississippi River Central and Southern 
Illinois West- Cooling 
Years Northeast?® River central? Northern‘ Central Southern? Lakes* Reservoirs‘ 
1948-1952 509,283 218,648 
1953-1957 282,944 240,208 
1958-1962 31,028 270,841 
1963-1967 26,324 419,031 
1968-1972 21,313 477,569 SS, 2,370 oy tak 
1973-1977 3,236 18,301 299,537 391 674 4,397 
1978-1982 15,034 43,045 2,420 48,175 481,346 14,334 3,984 13,708 
1983-1987 e335 41,224 1,903 265,691 1,418 1,075 AoLS 
1988-1992 25,662 80,764 978 1,793 11,602 
1993-1996 13,499 51,300 505 2,938 oy Ae} 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


91972-1984, 1987-1996. 

‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 
1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 

‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Table 6-22. Five-year averages of peak numbers of Common Mergansers during fall for the inventory regions 
of Illinois, 1948-1996. 


Mississippi River Central and Southern 
Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes°® Reservoirs‘ 
1948-1952 1,096 2A 
1953-1957 3,443 1,938 
1958-1962 ora 2,052 
1963-1967 8,430 4,954 
1968-1972 9,238 4,114 44 900 1,925 
1973-1977 1,405 2,452 3,998 90 204 1,488 
1978-1982 PLP Atay 6,946 153 710 8,489 Vals: 424 Za07 
1983-1987 953 4,953 50 6,400 149 87 410 
1988-1992 hi Mele: GES 141 147 373 
1993-1996 4,075 2,463 108 78 18 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


91972-1984, 1987-1996. 

‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 
1972-1979, 1987-1994: Baldwin Lake 1972-1984, 1987-1996. 

‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 
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Figure 6-49. Three-year moving average of peak Figure 6-50. Three-year moving average of peak 
numbers of diving ducks aerially inventoried during numbers of Common Mergansers aerially invento- 
fall in the Illinois River and the central Mississippi ried during fall in the Illinois River and the central 


River regions, 1948-1996. Mississippi River regions, 1948-1996. 
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Higher estimates of Lesser Snow Geese were 
usually observed in the central Mississippi River 
region than in the Illinois River region during 
1948-1996 (Table 6-25, Fig. 6-53). The trend in 
numbers of Lesser Snow Geese from 1980 to 
1996 was downward in these regions, but more 
noticeably so in the Illinois River region. 


American Coots. The peak numbers of American 
Coots inventoried in the various regions were 
higher than for most species of waterfowl (Table 
6-26). For 1978-1982, peak numbers of American 
Coots in the central Mississippi River region 


averaged about 375,000. In the Illinois River 
region during 1983-1987, peak numbers averaged 
nearly 300,000. American Coots were also com- 
mon in the northern Mississippi River and north- 
east regions and in the reservoirs in central and 
southern Illinois (Table 6-26). Estimates of 
American Coots, which feed mainly on vegetation 
in wetlands or on nearby shorelines, increased 
from the early 1970s until the late 1980s in the 
Illinois River and central Mississippi River regions 
but declined noticeably in these regions after 
1987 (Fig. 6-54). 


Table 6-23. Five-year averages of peak numbers of all ducks during fall for the inventory regions of Illinois, 





1948-1996. 
Mississippi River Central and Southern 
Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern? Lakes® Reservoirs‘ 
1948-1952 1,489,160 455,136 
1953-1957 1,520,569 696,985 
1958-1962 576,818 488,370 
1963-1967 762,382 813,217 
1968-1972 692,296 829,637 1,609 180,625 223,415 
1973-1977 147,735 734,924 776,936 4 962 98,823 102,827 
1978-1982 198,185 802,364 13,858 96,600 1,104,354 31,144 79,342 113.207 
1983-1987 54,865 498 264 9,635 568,928 9,872 16,100 52,405 
1988-1992 418,006 337,356 4,890 24,486 94,195 
1993-1996 373,/44 188,038 7,763 29,394 94,984 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


91972-1984, 1987-1996. 

‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 
1972-1979, 1987-1994: Baldwin Lake 1972-1984, 1987-1996. 

‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Table 6-24. Five-year averages of peak numbers of Canada Geese during fall for the inventory regions of 
Illinois, 1948-1996. 


Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes°® Reservoirs‘ 
1948-1952 5,005 Baz 
1953-1957 4597 F250 
1958-1962 6,332 1,913 
1963-1967 3755 2,993 
1968-1972 Ze alos 5,687 - A315 3,820 
1973-1977 2,240 14,984 : 12,874 2,637 2 I1G 34,182 
1978-1982 8,180 24,972 6,810 963 19,368 8,672 10,429 37,420 
1983-1987 3,580 28,512 7,098 20,6711 1,623 3,637 17,308 
1988-1992 28,031 19,842 2,633 7,000 35,169 
1993-1996 28,774 9,633 1,204 5,864 12,185 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


M1972—19S47511987—1996) 

‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 
1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 

‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 
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Figure 6-51. Three-year moving average of peak 
numbers of all ducks aerially inventoried during fall 
in the Illinois River and the central Mississippi River 
regions, 1948-1996. 
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Figure 6-52. Three-year moving average of peak 
numbers of Canada Geese aerially inventoried dur- 
ing fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 


Table 6-25. Five-year averages of peak numbers of Lesser Snow Geese during fall for the inventory regions of 


Illinois, 1948-1996. 


Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central’ Northern‘ Central Southern’ Lakes°® Reservoirs‘ 
1948-1952 8,263 7361 
1953-1957 6,160 8,876 
1958-1962 19,075 12,664 
1963-1967 153732 18,455 
1968-1972 17502 21,047 0 1,825 160 
1973-1977 843 9,212 20,781 44 604 1,030 
1978-1982 2,820 17,887 658 438 20,139 506 2,018 1,905 
1983-1987 450 LOA, ks 13,935 113 952 817 
1988-1992 4,554 13,404 170 1,694 1,448 
1993-1996 5,031 10,206 0 1,638 2,900 
71976-1982, 1984-1985. 
1981-1984. 
°1980, 1982. 


°1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


Spring Peak Populations 

The Illinois River and central Mississippi River 
regions provide important habitat during spring 
migration for waterfowl en route to the breeding 
grounds (Photo 6-27). Generally, the abundance 
of waterfowl in spring is more variable than in 
fall. River levels are usually high, and many 
bottomlands and upland fields contain water 
from spring rains. Migrating waterfowl take 
advantage of these flooded areas and are more 
likely to disperse. The absence of hunting in the 
spring also allows waterfowl to move to areas at 
their discretion. Because of this dispersal, peak 
estimates for several species during spring are 
usually less than those in the fall. 

In spring, Mallards were the most abundant 
species in the Illinois River region, followed by 


American Coots, Lesser Scaups, and Canada 
Geese (Table 6-27). However, the average for 
peak spring estimates taken intermittently from 
1956 to 1996 for Mallards (189,036) was only 
about 31 percent of the average for fall, 
1955-1996 (602,397). The average of the peak 
numbers of Canada Geese was three times 
higher in spring (56,873) in the Illinois River 
region than in fall (18,617) when they usually 
move directly through to wintering areas in 
southern Illinois. The most abundant duck in the 
central Mississippi River region in the spring was 
Lesser Scaups with peak numbers averaging 
about 76 percent (169,014) of the average peak 
estimates in fall (222,579). The average of the 
peak estimates of Canvasbacks in spring in the 
central Mississippi River region (56,336) was 
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Figure 6-53. Three-year moving average of peak 
numbers of Lesser Snow Geese aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 
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Figure 6-54. Three-year moving average of peak 
numbers of American Coots aerially inventoried 
during fall in the Illinois River and the central 
Mississippi River regions, 1948-1996. 


Table 6-26. Five-year averages of peak numbers of American Coots during fall for the inventory regions of 


Illinois, 1948-1996. 





Mississippi River Central and Southern 


Illinois West- Cooling 
Years Northeast? River central? Northern‘ Central Southern’ Lakes°® Reservoirs‘ 
1948-1952 52,694 20,581 
1953-1957 82,113 S15, ZINE 
1958-1962 69,890 39,252 
1963-1967 ART, 90,656 
1968-1972 32,075 79,721 65 5,700 6,400 
1973-1977 20,160 113,880 142,991 683 2,745 6,847 
1978-1982 OM OZ DASVISISS) 1,885 30,063 SANZ Oroe4: 15,460 Dios 
1983-1987 G55 296,641 1 Aes: 355,800 4,914 6215 25,900 
1988-1992 53/3 56,759 1,870 3,743 7,374 
1993-1996 61,388 30,363 22\4 8,844 9,438 
21976-1982, 1984-1985. 
©1981-1984. 
“1980, 1982. 


“1972-1984, 1987-1996. 


‘Includes Clinton Lake 1978-1984, 1987-1996; Sangchris Lake 1972-1984, 1987-1996; Newton Lake 1978-1984, 1987-1996; Coffeen Lake 


1972-1979, 1987-1994; Baldwin Lake 1972-1984, 1987-1996. 


‘Includes Lake Shelbyville 1976-1984, 1987-1996; Carlyle Lake 1972-1984, 1987-1996; Rend Lake 1972-1984, 1987-1996. 


comparable to that in fall (66,842), thereby 
underscoring the importance of the Mississippi 
River, especially Pool 19, to Canvasbacks during 
both migrations. 


Fall Use-days 

Investigations were conducted on waterfowl 
use-days (one bird spending one day in an area) 
in the Illinois River and central Mississippi River 
regions. Waterfowl use-days serve as an index to 
the abundance of a species and the duration of 
its stay. Use-day information assists in the man- 
agement of waterfowl because it identifies areas 
of highest use over time by various species of 
ducks and geese. 


Use-days during fall (1 September—15 
December) for the species inventoried were sum- 
marized by averages for 5-year periods from 1948 
to 1996 for the Illinois River and central 
Mississippi River regions (Table 6-28). In the 
Illinois River region, fall use-days for total ducks 
inventoried varied between an average of approx- 
imately 15 million for 1993-1996 and 60 million 
for 1953-1957. In the central Mississippi River 
region, fall use-days for all ducks inventoried 
varied between an average of approximately 7 
million for 1993-1996 and 42 million for 
1978-1982 when use-days of both dabbling 
ducks and diving ducks reached their maximum 
levels. Mallards accounted for a majority of duck 


Table 6-27. Averages of the peak numbers of water- 
fowl in the spring for the Illinois River region, 
central Mississippi River region, and both regions 
combined for intermittent years, 1956-1996. 


Central 

Illinois Mississippi Regions 
Species River? River? Combined? 
Mallard 189,036 115,234 298,523 
American Black Duck 3,845 1,532 5,366 
Northern Pintail 21,238 23,053 42,109 
Blue-winged Teal 9,885 7,685 17,449 
Green-winged Teal 6,569 5,667 12,279 
American Wigeon 30,875 212203 51,204 
Gadwall 4,598 4,143 8,520 
Northern Shoveler 7,189 6,882 13:575 
Lesser Scaup 63,735 169,014 220,219 
Ring-necked Duck 23,328 23,633 42,684 
Canvasback 16,097 56,336 68,820 
Redhead 4,038 5,169 8,478 
Ruddy Duck 7,871 4,271 112553 
Common Goldeneye 11,388 10,887 22,461 
Common Merganser 7,608 5,471 12,437 
Canada Goose 56,873 10,589 65,905 
Lesser Snow Goose 6,424 6,198 2,22. 
American Coot 82,333 65,301 148,321 


*1956-1962, 1965, 1974, 1976-1985, 1987, 1990-1996. 
°1956-1962, 1974, 1976-1985, 1987, 1990-1996. 





Photo 6-27. Waterfowl opportunistically take 
advantage of wetlands during spring in Illinois in 
order to acquire the nutrition necessary at this 
latitude for their continued northward migration 
and the approaching nesting season. 


use-days in fall in both river regions. Average 
annual use-days for Canada Geese varied 
between an average of 130,000 for 1963-1967 and 
1.7 million for 1983-1987 in the Illinois River 
region, and an average of 22,000 for 1948-1952 
and 1.0 million for 1983-1987 in the central 
Mississippi River region. The average number of 
fall use-days of Lesser Snow Geese was greater 
than the average number for Canada Geese in 
the Illinois River region until 1973-1977 and in 
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the central Mississippi River region until 
1978-1982. Fall use-days for American Coots 
ranged between an average of 614,000 for 
1968-1972 and 8.0 million for 1983-1987 in the 
Illinois River region as compared with an average 
of 576,000 for 1993-1996 and 11.4 million for 
1978-1982 in the central Mississippi River 
region. 

The percentages of the species composition of 
waterfowl use-days in the Illinois River and central 
Mississippi River regions during fall were exam- 
ined for 1948-1996. In the Illinois River region, 
dabbling ducks accounted for a majority of fall 
duck use-days with an average of 93.8 percent dur- 
ing 1948-1996. The percentage of use-days in fall 
represented by diving ducks declined from around 
15 percent before 1958 to less than 4 percent since 
then. Mallards accounted for an average of 80.8 
percent of the fall use-days, followed by Northern 
Pintails (3.3%), Lesser Scaups and American 
Wigeons (3.1%), and Green-winged Teals (2.3%). In 
the central Mississippi River region dabbling 
ducks also represented a majority of the fall use- 
days with an average of 67.4 percent during 
1948-1996; however, diving ducks were abundant 
and represented an average of 32.3 percent of the 
fall use-days. Mallards represented an average of 
52.3 percent of the fall use-days, followed by 
Lesser Scaups (20.7%), Northern Pintails (7.3%), 
Canvasbacks (6.5%), American Wigeons (3.6%), 
and Ring-necked Ducks (3.5%). 

Averages for fall use-days by Mallards and all 
ducks by 10-year intervals were examined for the 
Illinois River and central Mississippi River 
regions from 1948 to 1996. A similar comparison 
was made for Lesser Scaups and Canvasbacks. 
More Mallard use-days occurred in fall in the 
Illinois River region for all periods (Fig. 6-55). 
The average number of fall use-days for all ducks 
in the central Mississippi River region repre- 
sented 52.3 percent of the total for 1968-1977 
and 54.2 percent of the total for 1978-1987, sur- 
passing the Illinois River region for these periods 
(Fig. 6-55). The number of fall use-days for 
Lesser Scaups and Canvasbacks in the Illinois 
River region has declined to virtually insignifi- 
cant levels when compared with the number of 
use-days in the central Mississippi River region 
(Fig. 6-56). 


inois 


Waterfowl of Ill 


246 








7L9'LOE 9/7682 £80'718 CEvV LZE'L L€6'S6E EVE SEB O€r'LE6 60€ 9St LL9‘06r SLS'€86'L Iddississijj |e4}Ua> 

SLO'LvZ OOL'9S1 ZLS'S9Z 99€'Z6L Lvl’ SvE'LO 6€E'6L1 776 VLZ OZO'lSL'L 9EL'8Z0'E sIOull|| 
yong peaxDeu-buly 

€Ov 9vE CEL SVL‘ L 90Z'0LS'v LS6'7S8'8 LSS‘LOL'v 62S5'902'6 LLZ'E€L9'8 LSZ'LS8'S 810°269'S 6SE'708'E Iddississij e4}Ua> 

LZ0'08 690'0€E Sv9'0ZL LSv'08t S0S'L62 97S'8L2 88S'6S1 8vL' LOE 06v'Z00'v /88'S8E'8 s!OUul||| 
dneds 49ss9} 

ECV L6E'S LSL'9EE'LL LZ0'9S6'Z1 L~@L'9vv'9Z CLE'L60'6L = 92v'SO7’8L EL8’00S’9L ELBS'LZE'LL LLZ7'98r'6L L7@7'98E'OL Iddississi~\ |e4}Ua> 

LLv'e@v'vl S86L'6vS'SL 86S°€66'72 Lpv'9lS’7E OL9'LSZ7'8Z LO@'L78'EZ = LEZ'VZO'LZ ~=—s- GGB'0L6'SZ = LL 686E"ES GLO'SLL'ED slOull|| 
syonp buijqqeq 

E78 VE 810'S6 ZOL'L91L v79'LZ L9L'02 9€6'S Lv9'8 EBLE Lev'v VEL'E Iddississip\ |e4]Ua> 

6L9'L9L 6SE'CL 6S9'9EL 89r' LE L68'8E CELE L9Z'6r L9Z'EZ 6Lv'0E CEL'8Z SIOUl||| 
Ja}aAOYS UBYLON 

G9S'ELZ GSO'LEE OLO'L6E Sv7'ZS1 v8S'S8 CVE 76 LS0'9LZ 876'801 L08'0v 8y0'S Iddississi\ |24]U85 

906'78r 788 L6E ve9'L6Z 666 VEL 9/v'S8 866'SZ 978'SE LOL'EE O61 '6V €02'8 slOull|| 
|JEMpec) 

vELl'evl 76v 608 07S'6€8'Z LEE L677 96v'8E9 Ovs'SLZ SOE'6V LL S¢@7'V6S 9/L'691 VIZ LL Iddississiy\ |24]Ua> 

G9E'L8Z LOE'SO9 SPV elec 0SO'EZH'Z v7Z9'760'L 668 0EZ 89€'79E S66'889 vLL'OEL LV9'88E sloull|| 
uoabi\\ URDAWY 

OOL'8r7Z ECE'BLE €99'F08 OSL’ESY OEL'SvZ 979'972 6€8 98S 880'8rE 666 OLZ 7727 OSL Iddississiy\ |24}Ua> 

888°EVS L9S'ber 0S8'8€8 L9v'99L 7v66'0VS 60 LEE S96 'ZET'L 691'8Z8 820'¢bL €80'EL1 s!Oull|| 
ja} pabulm-udIAH 

680'€9 8S Ev €S6 SZ S?7 L6E V8Z'80€ Ove'Lvl 786 E12 vvs'8S1 878 PSL 8LL'6 Iddississi\y |@.}U9> 

8£0'9LZ 7L9'S6Z LOE'LZ6 6726 06Z 756 7S6 L88OLL O€7'76Z LZO'LLE 987'7VS eras (o/s s!Oull|| 
jea} pabulm-anyg 

€9v'0LS 9SS'60€'L ECZ 2S‘ v9Ll'S16'Z 0491202 878'P8L'l 7598211 98€'69L 009'7L9'Z vSv'9SS'L Iddississi\ Je4}U9> 

708'S69 6€S' Lv GL0'09E'L L8Z'EL8 6ZL'68S CL6 ELE vlv'7S6 S¢@S‘ZL0'L 978'Sv0'Z Svv'000'L slOull|| 
JIEJUIq UOYLON 

veO'LE 8LV'78 9€0' LOL 8EO'LZE 98S'60€ 8LS'8EL 6€S'08 ZLO'LS G9E'6S 99L'7 Iddississi\ j24}U9> 

769'90t 97S'SSZ 617 SZ 7SL'S6V Sv7'6LS 9/1887 v7 €or S68 @8L 60S'L6S 996'€SE sIOUl|]| 
yong yAd.e|g UeDVEWY 

619°920'v 8€0'L02'8 ELL'7LE'OL = =©8EL'9Z8'6L = 7SE'LOD’SL §=9E0'V60'SL L6Z'9S0'EL EVZ LEE'6 7LV 9LL'OL €19°L8S'8 Iddississiy\ |24}Ua> 

Q99L'S/S‘LL pS6'79Z'7L LLO'6LO’LZL S6v'000'Z2 OOE’8LE'VZ VEL'8S7'7Z 968'SE9'EZ 858'S9H'7Z  £€98'956'8r 809'6r8'0r s!Oull|| 
PJe||eW| 
966L-E66L C66L-886L L86L-E86L 786l-8Z6l  LL6L-EZ6L ZL6L-896L L9O6GL-E96L 7@96L-8S6L LS6L-ES6L Z7S6L-8¥r6L uolbay JaAly 
SIO, pue saineds 





‘0661-86 ‘SUOISAI JOATY IdISSISSIW] [e1]UdD pue 
JOALQ SIOUI|[] FY} UL PAHO WAU! AT[eWIe [MOJJa]eM JO saldads 1OJ spouad Jeah-aalj Aq Jaquiadaq G] 0} Jequia}das | Wo skep-asn [enuue aselaAy “97-9 JIGeL 


247 


Migration, Distribution, and Abundance 











SS0'9ZS SLZ'6LS'1 L6E'V7V'6 9ID'6LE'LL §SLP'v7S'P SLL OCO LOZ’67Z1°2 L6LE9L'L SOv'ZEL'L S89'PZE 1 
60S'ZSZ'L 798'SE6'L €98'S00'8 €80 9EE'S 976'80S Z O€L 719 VIS ELL'L LE9'SSY'L EOE V7L 7 6vl VELL 
0SS'S9Z vL8'L7s Sv6'09S L97 668 599’ Lvl S99 '69Z 8LS TLS 099'02S ESE'9EZ ESL BLE 
v7L'16 088'€El 8v8'SEV SS8' 78S 9E8 'V8Z 7v8'00S 8lv 70S OSE'709 080°9/1 9S7 vlZ 
86 SVE 9EE'L78 LvE'700'L 960'9/6 SLv'LtS vS6 072 8S7 9/1 726 8Z 14690 COv'7Z 
v16'0€6 L0S’870'L LZL‘OvZ'L S78'S96 OVE'VES LZO'8EE €v0 0E1 9/7991 8S 0S1 €96 ZS1 
OLL'9v6'9 €0¢ 2SI VL LO?'v8v'lZ@ 99Z'E@7'7_ =—s- € 9987997 SIHSLL'IE = HL VSS'ZZ ~—s BLO'ZBL'8L = BBE L911 92 S18'96S ‘91 
990'0v6'vlL E€SZ'LEV'9L 6EZL'086'7Z O0S'6”8’EE  ODE'088'8Z LEQ'Sp7'VC = LOE LOS'LZ L€8'S99'9Z 6 S9'Z16'6S G66 'SEV'9S 
LS0'0€ ves‘9s 7L0'0S1L 06/891 8SpLl'E9 69b 91 GLS- Lt GLL'0Z EL7'VL O9E'E 
L7S'EV Ov2'Sv cv l’ZOL 06Z OLL LvS vv 6LS'001L G6v ZL cv9'0L 796 LL O16 01 
GS6'€7S'1 618 '6vL'Z L8Z'OvVE'6 L879L9'SL CEL Ly 856 L9V'El C9E'SOO'LL 27 V6L'9 Sv8'LS9'9 G7L'L07'9 
801 ‘OLP SLS'8Z8 80S'1S8'L L87'S6L'L C9E'9LS BS0LLLE CL7'090 96S'€89 €9S'S6v'9 690 0SZ'EL 
v67'S8 677 VOZ 097 '€vS EL8'8EV 6SL LET GOL StL 78S €8 cEL 89 99S'/v 8E6 BE 
LOZ’6S v7v lvl 816 6EE SOL SOE v6L'96 669°S1 G99 2 691°S1 9Er VL €0v'2S 
SEV El CLL'S6 L@S LEE 9€S'68 O9L'ZS 009°LS L89'LS £7199 crs LI 797'8Z 
€9E'V C9L'VS E7Z'61LZ LSL'SE 909'7Z 798'tv 661 V8 06S 61 06S '€61L vv0'79V 
€9S'El 6L7'€S 799'08E €60'9EE aasW O8Z'Ll 6L0'L OLL'E 028 ra Waa 
SZ 9/661 6EL 7S 9072 GLS'L LS6'L 1867 vL6 8572 CSL'8 
069'089 S90'V26 EEG L8S ‘2 8E6'SLE'V S76 VL6'L LLS‘OLZ'E GL6 vz L 9€6 6EE 760 'vOv LLS'0SE 
S80 Lv 18766 ZOL 291 768 801 ZOL'SS v6S'9 06Z'0€ LOL’Ov vEv'EOL'L 978'ZLE'L 
9661-€66L C66l-886l L86l-E86l C86l-8/6l LL6L-EL6L CZ6L-896L 96L-E96L 796L-8S6l  LS6L-ES6L 7S6L-8V6L 
sie9oA 





Iddississip\ |P4}UaD 
slOull|| 
JOO UeIEWY 


Iddississi|\J |24}UaD 
SIOUl||| 
3SO0D) MOUS JaSseq 


Iddississif\ |24}UaD 
s!oull]| 
asooy epeuey 


Iddississi/\| |24}UaD 
SIOUl||| 
SDNP |e}OL 


Iddississi\ |243UaD 
SIOUI|]| 
Jasuebsa|\) UOWWOD 


Iddississi|\J |21}UaD 
SIOUI||| 
syonp Buiaig 


Iddississi\| |24JUaD 
SIOUI|]| 
ahauapjoy UOWWOD 


Iddississiy |e4JUa>D 
s!oull|| 
ong Appny 


Iddississif\ |e4}UaD 
SIOUI||| 
Peoypoy 


Iddississi/\ |21}UaD 
SlOUl||| 
ypeqseaue >) 


uoibay J2aA1Yy 
pue saideds 





‘panuljUuoD ‘gZ-9 a1qeL 


248 Waterfowl of Illinois 


Use of Refuges 

Refuges for waterfowl are discussed exten- 
sively in Chapter 10, “Waterfowl Management” 
(see page 428). Human disturbances of waterfowl 
have been well documented (Dahlgren and 
Korschgen 1992; Havera, Boens, et al. 1992), and 
disturbances associated with hunting have 
caused premature migration of waterfowl 
(Jakobsen 1991). Waterfowl must fill two impor- 
tant needs in migration areas—food and rest. If 
these are not available at sites where waterfowl 
stop in their migration each fall, birds depart for 
an area where they can satisfy their physiological 
and behavioral requirements. Bellrose and 
Hawkins (1947) noted that the lack of rest areas 
along the Mississippi River bordering Illinois in 
the late 1930s compared with their presence in 
the Illinois River valley resulted in a more rapid 
migration of Mallards through the Mississippi 
River region than through the Illinois Valley. 
Mallards tend to return to the same or nearby 
migration areas every fall and will spend 20-30 
days at these sites if sufficient food is present 
and the area is protected from disturbance. If 
food is limited or disturbance intolerable, 
Mallards and other species will leave as soon as 
the day after their arrival. In Illinois and other 
migration areas, widespread and abundant 
refuges are imperative, especially during the 
hunting season. 

Three types of waterfowl refuges are present 
in Ilinois—natural, private, and public (Fig. 
6-57). Natural refuges are large open bodies of 
water that provide sanctuary from hunters 
merely because of their size. Three large open 
water areas, or natural refuges, occurred in the 
Illinois River and central Mississippi River 
regions—Upper and Lower Peoria lakes and 
Pool 19. These refuges are more suited for diving 
ducks than for dabbling ducks. Private refuges 
are found primarily in the Illinois Valley on land 
owned by some of the major duck clubs. Public 
refuges are either county, state, or federally 
operated. The first state refuge in the inventory 
regions was Rice Lake, established in 1943. the 
first federal area was Chautauqua Lake, estab- 
lished in 1936. 

We grouped the natural, private, and public 
refuges in the Illinois River and central 
Mississippi River regions into nine zones to 
investigate the effects of refuges on waterfowl 
use (Fig. 6-57). To estimate the importance of 
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Figure 6-55. Average fall (1 September-15 
December) use-days by 10-year intervals for 
Mallards and all ducks in the Illinois River and cen- 
tral Mississippi River regions, 1948-1996. 
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Figure 6-56. Average fall (1 September—15 
December) use-days by 10-year intervals for Lesser 
Scaups and Canvasbacks in the Illinois River and 
central Mississippi River regions, 1948-1996. 
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Figure 6-57. Public, private, and natural waterfowl 
refuges in the Illinois River and central Mississippi 
River regions used in the analyses of waterfowl use- 
days on refuges, 1961-1988. Refuges that changed 
ownership from private to public or refuges with both 
private and public ownership are denoted as both. 


MIDWINTER 
WATERFOWL INVENTORY 

State biologists in the Atlantic Flyway sug- 
gested that long-term habitat and distribution 
changes in a large part of that flyway influenced 
the proportion of birds observed on the MWI 
(Eggeman and Johnson 1989). Nichols et al. 
(1983) concluded that temperature, water con- 
ditions, and numbers affected the suitability of 
the habitat in Mallard winter areas and that 
Mallards demonstrated considerable flexibility 
in their winter distribution because of these 
factors. The abundance and distribution of 
Redheads and Canvasbacks wintering in 
Chesapeake Bay appeared related to changing 
habitat conditions, notably the availability of 
natural foods (Perry et al. 1981; Perry and Uhler 
1988). 

Bellrose (1980a) suggested that the numbers 
derived from the MWI are considerably below the 
actual numbers of the various species of ducks 
because, among other reasons, large-numbers of 
ducks are overlooked and not recorded in 
flooded, forested, and large water areas. 
Nonetheless, the inventory does delineate the 
distribution of waterfowl in January and provides 
a rough index of annual changes in the numbers 
of the various species. The MWI also provides 
yearly data on abundance for geese. In 1968, the 
date of the inventory for geese in the Mississippi 


Table 6-30. The average percent of use-days by 
various species of waterfowl on refuges for the 
entire fall (1 September—15 December) in desig- 
nated zones of the central Mississippi River region 
(Fig. 6-57), 1961-1988. 


Refuge Zone 


Species 1 7h 3 4 5 

Mallard 87.5) 7 53.8 357-07 897 alee 
American Black Duck 83.0 59.8 53.5 95.2 94.0 
Northern Pintail 81.8. 48:9" 23:59) S7c0oy® 


Green-winged Teal 64.9 33.1 V/s] (92 eee 
American Wigeon 64.9° 51.0 25:0" “O7s3eeeeree 


Gadwall 71.3 55:2 16:8° 9°97 Gaeeooes 
Northern Shoveler 544 41-6) 1S OR Sile ieeeconl 
Lesser Scaup S22 lee eal 6.4 62.8 83.4 
Ring-necked Duck 51.2. 91.1 6.90 *6G22aeegen 
Canvasback 46.6 92.9 106° “S35 
Total ducks 82°6 9013" “45.25 95:2eeoaa 
Canada Goose 87.6 ~45.8 26:7) SS 5meeoeee 


Lesser Snow Goose 80.1 60.8 6.8 SAO) Se 


> Includes Pool 19 as a natural refuge. 





PHOTO BY MICHELLE M. GEORGI. 


Photo 6-28. Many species of dabbling ducks, 
Canada Geese, and Lesser Snow Geese increased 
their use of refuges in the Illinois River region 
during the hunting season, 1961-1988. 


and Central flyways was changed from early 
January to mid-December. 

From 1955-1996, an average of 36.3 percent of 
the ducks recorded during the MWI were in the 
Mississippi Flyway, 31.5 percent were in the 
Pacific Flyway, 20.5 percent were in the Central 
Flyway, and 11.7 percent were in the Atlantic 
Flyway (Table 6-31). Most Mallards winter in the 
Mississippi Flyway. From 1955-1996, an average 
of 44.4 percent of the Mallards recorded in the 
United States during the MWI were in the 
Mississippi Flyway, 26.5 percent were in the 
Central Flyway, 25.9 percent were in the Pacific 
Flyway, and only 3.3 percent were in the Atlantic 
Flyway (Table 6-32). 


Within the Mississippi Flyway, a vast majority 
of ducks wintered in the southern states (Table 
6-33). Louisiana usually hosted over half of the 
ducks in the Mississippi Flyway during the MWI 
and Arkansas held between 11 and 21 percent of 
the flyway total. The Atchafalaya Basin in south- 
central Louisiana is a waterfowl concentration 
site that attracts abundant wintering numbers of 
Mallards, Wood Ducks, Blue-winged Teals, 
Lesser Scaups, and Gadwalls (Nichols and Hines 
1987). 

The heart of the wintering ground for Mallards 
in the Mississippi Flyway is the ancient 
Mississippi River delta, which extends from 
Cape Girardeau, Missouri, to the Gulf of Mexico 
(Bellrose 1980a). Most Mallards recorded during 
the MWI in the Mississippi Flyway during 
1955-1997 were generally in Arkansas where up 
to 39 percent of the flyway total have wintered 
(Table 6-34). Winter populations of over | mil- 
lion Mallards have occurred in Arkansas. The 
Grand Prairie region, including Stuttgart, 
Arkansas, and the White River bottoms, is prob- 
ably the most important wintering area for 
Mallards in North America (Nichols and Hines 
1987). Louisiana has held nearly 27 percent of 
the winter population of Mallards. Other impor- 
tant wintering states for Mallards in the South 
were Tennessee and Mississippi (Table 6-34). At 
the northern edge of the wintering area, 
Missouri and Illinois often hosted respectable 
numbers of Mallards in January. Bellrose (1980a) 
noted that many Mallards are reluctant to 
migrate farther southward until they are forced 
to do so by snow and cold. 

A large proportion of the ducks present in 
Illinois during early January, when the annual 
MWI is conducted, occurred in the Illinois River 
and the central Mississippi River regions. These 
regions have been examined aerially as part of 
the MWI since 1953 (Table 6-35). The number of 
ducks in Illinois during January is dependent 
upon annual variations in the severity of winter 
weather and the abundance of food as well as 
annual variations in the continental population 
of the various species of ducks. 

Since the early 1970s, several power plant 
cooling lakes and reservoirs have been con- 
structed in Illinois. The average number of ducks 
recorded during the MWI on these cooling lakes 
and reservoirs in central and southern Illinois 
and in the Illinois River and central Mississippi 
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Table 6-31. The percentage of all ducks recorded in 
the contiguous United States observed in the 
Pacific, Central, Mississippi, and Atlantic flyways 
during the Midwinter Waterfowl Inventory, 
1955-1996°. 


U.S: Pacific 
Year Total Flyway 


Central Mississippi Atlantic 
Flyway Flyway’ Flyway 


1955 ooo ee eo. ra 27.8 rAey 
Uleleh VP e les aoe Marae hed Pe S) 32.4 V2o), 
1957 18,947,567 29.6 17.0 3955 13.9 
pic byag O72 NS bi Ole Oe VaR} 28.5 oe OS 
1959 22,049,286 34.6 24.4 31.0 10.0 
1960 18,451,141 34.7 17.9 34.8 PAS) 
PIG eee ,50 Oz S.O Wes) 34.9 hese 
1962 17,413,400 32.5 15.8 38.2 13s 
1903) 20/282,046 33.6 los 36.2 13.6 
1964 23,878,007 25.3 17.5 45.5 iy 
(lee) ACNE) Melee SHIMS We) 38.7 118 
1966 20,112,047 26.7 ee 45.2 14.3 
195 (eee 1,077,501 OL 18.2 40.9 WT 
TI6G ame /5029,441.006eesU, | 20:2 cya) vba 2) 
1909s 17,048,281 Lies 15,0 44.) opie 


1970 22,412,477 3931.8 Ube 40.2 8.5 
130) e229 599, O) ey ae 18.1 35h 9.6 
ope DOU, UOO lms s.2 299 28.4 8.5 
7 5mmee 0,009 GO0Re ESS. Zae3 36.8 8.3 
1974-9918,916/ 143" 937.2 13:6 34.0 33 
17520 0/5329 3 129 wets) 2oS ee 
19/6. 234975115 © 928:6 22,0 41.2 73 
197i 21, 9447391 3245 ZOO 32.0 cee 
1978 17,486,876 39.7 BS 27.0 10.2 
(ReVeek PAR sche i pa | Spe) 27.6 Ble2 eyo) 
OSC meee, 15s 2m cee ee 25:0 205 9.0 


1980 17,363; 754 7) 36:2 2290 30.4 10.9 
IS62ee 16770427" 252.0 197 BO:g Ty. 
UPSISEE OUP PR ts ie! 9 Sree.) 21,0 34.6 UES: 
1984 14,896,682 44.0 (Wigs) 26.4 11.8 
Ue}er - UB pevisyclelee 4°42) 19:6 40.0 11.4 
1986 12,885,845 31.8 17.0 Si) 3) Tag 
1987 12,274,591 2933 24.7 34.0 12.0 
LoSSaee ls, 320/035 06 on) 2 1e2 36.9 2) 
19890 14,690/9425 22:9 yee 47.8 T1tG 
1990 16,148,391 2120 20.7 40.7 110 
RSIS SaiehCMCNe Se SHIR) 10.8 42.4 15.0 
132M bd oly ames Fee Zoe 37.0 10.6 
1993 10,316,660, —30:0 20.4 209 18.6 
194 mele 92,61 lene 27 9 14.1 43.3 14.7 
199 SaaS, oo: | SOmme le3 26.1 39.4 et 
1296917 400/543 55 929,9 13.6 46.4 10.0 


Average S1e5 20.0 sfeys ey, 


*Calculations made with data from K.E. Gamble (U.S. Fish and Wildl. 
Serv., pers. comm.). 


River regions was examined by 5-year periods 
(Fig. 6-58). The cooling lakes inventoried since 
1972 include Baldwin, Sangchris, Coffeen 
(through 1994), Newton, Clinton, Powerton in 
Tazewell County, and Duck Creek in Fulton 
County (Fig. 6-4). The cooling lakes held 8.5 per- 
cent of all ducks recorded during 1970-1974, 26.1 
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Table 6-32. The percentage of Mallards recorded in 
the contiguous United States observed in the 
Pacific, Central, Mississippi, and Atlantic flyways 
during the Midwinter Waterfowl Inventory, 
1955-1996’. 


U.S. Pacific 
Year Total Flyway 


Central Mississippi Atlantic 
Flyway Flyway’ Flyway 


pickles 1 A steit eye he. 132 ET 48.5 4.6 
19SGi eZ lel 5 17.8 Za 56.2 4.1 
195/75 9°9,505;686 16.5 24.2 55.4 Ses 
19589) -10'630,6/0 e202 40.4 37.8 1:6 
1959 9,427,430 Zoi 26.4 41.6 ee. 
1960 7,366,760 235 26.7 40.9 Cl 
196199 7(2/5,629 23:0 2325 44.6 Bul 
1962 965,629,292 Bas 26.1 35.4 Ze 
19635Re7 267,052 36.1 22.8 S756 3.0 
1964 8,707,509 Z5ni, 26.6 46.7 3.0 
1965596 565;790 24.3 27.8 45.2 2d 
1966 =7,707,425 2201 220 aes sd 
1967 7,783,686 PACE 26.7 47.9 2.2 
elsten  Aeplese yay 18) Zao Slay) aoa Pibe 
1969 5,408,465 26.0 SOs/ SSE Ss) 4.0 
19709 587663,603 24.9 28.1 44.4 2S 
LSE S63 05103 28.9 24.9 43.5 Fads 
1992639737316 28.9 Safe 31.1 ZA 
17S Pi 2.000 24.7 32.6 40.3 2.4 
1974 5,294,400 Zoos, eae ee 38.8 3,0 
1S J5ee ee, 220 927, Zao SO 46.0 2.6 
1976 =7,614,067 18.4 27.2 Dilia 2.6 
TS 297000 18.8 Cree) 44.8 4.0 
LIZCmenO 20.780 22a) Bore SHES 4.) 
197SEe6, 126;671 19.8 they Vi 50.1 4.3 
1980 5,841,284 ZO 2647 40.4 Sad, 
198 te 67275786 24.9 Sey, 29.0 4.5 
198298 9 17349 29.4 24.8 42.2 Sy, 
1983 5,174,405 34.4 26.0 alee: Se 
1984 4,165,091 38.0 23.0 34.6 4.0 
1985 4,800,202 34.3 21.6 41.0 3.0 
1986 4,409,895 2951 1831 49.2 3.6 
1987ee 4,095,509 BLO 235 41.8 one 
1988 5,415,393 21.6 18.2 oils: 29 
198958 5/330/351 Ze 24.0 51.4 3.4 
1990 5,584,661 214 232 46.3 Si 
129 (ees C7077 24 30.8 1673 49.0 oe) 
USEP2 URSSE a 3 Boal 28.8 34.9 Biz 
TOO Ses 254500) 2550 183 5352 4.9 
1994 4,503,208 SOW, 16.6 48.4 4.3 
Hc iviee ep ONES Hs hey £310 Lez D0 She) 
196 Iie 5355504. Fey) tee? 54.2 2a, 


Average Bos Phe ee) 44.4 a 


*Calculations made with data from K.E. Gamble (U.S. Fish and Wildl. 


Serv., pers. comm.). 


percent during 1975-1979, 23.0 percent during 
1980-1984, 10.9 percent during 1985-1989, 23.9 
percent in 1990-1994, and 44.5 percent in 
1995-1997 (Fig. 6-58). The decrease in the num- 
bers of ducks on the cooling lakes during 
1985-1989 may have resulted from weather fac- 
tors or from lesser amounts of waste corn in the 
Surrounding areas. Corn represented more than 


half of the diet of Mallards at Sangchris Lake 
(Sanderson and Anderson 1981; see Table 5-9 in 
Chapter 5, “Food Habits”). The average percent of 
the species composition of all ducks inventoried 
during the MWI in the Illinois River and central 
Mississippi River regions, on cooling lakes, and 
on reservoirs was dominated by Mallards (Table 
6-36, Photo 6-29). Other important species were 
the late-migrating Common Goldeneyes and 
Common Mergansers. 





PHOTO BY STEPHEN P. HAVERA. 


Photo 6-29. The Mallard was the most abundant 
duck observed in Illinois during the Midwinter 
Waterfowl Inventory conducted each year in early 
January. A flock of Mallards rests on ice-covered 
Chautauqua Lake National Wildlife Refuge in Mason 
County, 1978. 


During the MWI, 18.8 percent of the Canada 
Geese recorded for these sites and regions were 
observed on cooling lakes during 1970-1974, 9.7 
percent during 1975-1979, 10.0 percent during 
1980-1984, 9.6 percent during 1985-1989, 
increasing to 22.0 percent during 1990-1994 
and 43.1 percent during 1995-1997 (Fig. 6-58). 
The reservoirs, particularly Rend and Carlyle, 
held substantial numbers of Canada Geese— 
25.0 percent of the total recorded by the MWI 
for 1970-1974, 79.0 percent for 1975-1979, 78.2 
percent for 1980-1984, 61.5 percent for 
1985-1989, and declining to 48.5 percent for 
1990-1994 and 24.4 percent for 1995-1997. 
Since their construction, cooling lakes and 
reservoirs have provided wintering habitat for 
waterfowl as well as important fall and spring 
migration habitat (Photo 6-30). 


SUMMARY 
The numbers and distribution of waterfowl 
passing through Illinois each fall vary among 
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PHOTO BY MICHELLE M. GEORGI. 


Photo 6-30. Power plant cooling lakes, such as 


Sangchris Lake owned by Commonwealth Edison 


near Kincaid, Illinois, in Christian County, provide 
migration and winter habitat for ducks and geese. 


years and are influenced by weather conditions 
on the staging areas to the north as well as 


locally and the food and water conditions on tra- 


ditional migration areas. Years of the grand 


passages through the flyway are exceptions, but 


they do occur as they did in 1955, 1956, 1957, 


and 1995. On the other hand, there are years 


when numbers of birds are plentiful, but concen- 


trations in Illinois fail to meet our expectations, 
such as the fall of 1996 when poor local food and 
weather conditions and the abundance of wet- 
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Our ability to monitor populations and habi- 
tat conditions on the breeding, migration, and 
wintering areas is essential to the management 
of the waterfowl resource. For example, the 
as in some neighboring states, we need to know 
what areas are essential for waterfowl; many 
times the patterns of use of waterfowl can 


land areas to the west affected the distribution 
identify these areas for us. 


of migrants. There are also years, such as 1995, 
ducks sustained by locally adequate food 


supplies meant a successful harvest. 
numbers of ducks and wetlands inventoried on 


when rebounding continental populations of 
the breeding grounds in May are critical factors 
in determining hunting season regulations in 
the ensuing fall. Elsewhere in the flyway, moni- 
toring populations and their distributions within 
states are also important for identifying critical 
areas of waterfowl concentrations and the habi- 
tats that support them. With the loss of about 90 
percent of our natural wetlands in Illinois as well 
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Blue-winged Teal does each 
year, present major challenges 


hundreds of miles over a 
continent or continents, as the 


ions. Waterfowl that migrate 


in determining population 
parameters. We may have pow- 
erful computers and high lev- 
els of technology, but many 
mysteries of waterfowl migra- 
tion and population dynamics 
continue to reside in the small 
space between the watchful 


eyes of our feathered friends 
and remain unknown to us. By 


monitoring when and where 


are allowing them to inform us 
of some of the needs that sus- 
tain their populations through- 


waterfowl travel and reside, we 
out the year. 


PEEL Ul pajpNpuod sem AsAuNs ON » 


“sueah JaYy}O YUM ajqeJedwod jou ae ‘Iddississi~y pue euelsino7 Ajjeldadsa ‘sajejs aos pue AeMA)} BY} JO} SA}EWI}SZ ‘a}ajduodu! sem Asvins /66L SUL» 
“sueaA JaYy}O YUM ajqeJedwod jou ae ‘euelsino7 pue sioull|| Ajjeinadsa ‘sayeys aos pue AemAlj ay} JO} Sa}EWIISZ “a}Jajdwodu! sem ABAINS E661 PUL g 
‘1661 UOSJA}8g PUL ajqWed WOl} e}ep Y}IM apewW suOHejnje> . 





080'9LE'Z Ov’8S1'Z 
(v'6Z) 099'6E8'L (2°29) OZZ'L94'L 
(GEL) O8V'ZZE (6 LL) 099'9SZ 
(v'v) O8Z'LOL = (26) OZZ'01Z 
(8°02) OZO'lL8v + (0'6L) O@r'60r 
(L°6€) O8E’SO6 = (8°SZ) OVO'9SS 
(€'L) 000'6Z (€'L) 088'8Z 
(ESL) O@L'@7v. = (v'6Z) OVE'VED 
(60) O8L‘LZ (L'L) O8S°ZE 
(89) O97'8S1 (S'OL) OVO'97Z 
(L°Z) 09S'Lv (Z'v) OOS‘LOL 
(0°9) OOL‘OVL  (9'0L) OVE'8ZZ 
(80) 00261 (60) 09202 
(9'L) O@Z7'9E (OnEvOec te 
(€°Z) OOL'ES (62) Ovz'z9 
(v0) 00'S (9°0) O9€’ZL 
(L'L) 076'SZ (8°0) OZv'9L 
(8'0) O8E’6L (9°L) O9n’EE 
686L-S86L v86L-O86L 


O8E'EZL'E 


(Z'0Z) OVO'v61'Z 


(6°8) OVZ'9LZ 
(8'OL) O89°9EE 
(8'9Z) 07S'9E8 
(€'7Z) OOL'L69 
(S'L) OOV'9L 


(787) 006'6Z8 
(O'L) 089'ZE 

(Z'OL) OZL‘OZE 
(L°€) 088'96 

(3° 
(€ 
l 


LL) 097'89E 
L 
(£0 


l 
) 009'6€ 
) O9€'7Z 


(9'L) Ovr'6r 
(S'0) 009'rL 
(v0) OVE'LL 
(8'0) 00S‘EZ 


6L6L-SZ6L 


siean 


082 L60'E 


L EL) Ovy'8L7'7 


( 

(76) 008'78Z 
(v'OL) O8Z'0ZE 
SSL) OV6'8ZL 
6'9€) OZZ’OrL'L 
(8'L) 0077S 


I Stars 


(ZL) OV6'SE 
(€'0) 009’01 
(€°0) OOL’S 

(9°0) Ovz'ZL 


vL6L—-OZ6L 


001'9Z0'E 


(Za 
LL) OO8’EEE 

) 07S‘ 

L) OO€'v6r 
€) O8Z'PrL'L 
) 080'0r 


a 
(0 
(Lv 
(ee 
(82 
(en 


(6°22) O8v'EV8 
(9'0) OZL’6L 
(7 LL) OOL’SEE 
(€°7) O7S'LEL 
(v6) OVO'S8Z 
(On 0ze le 
(EL) O8b'8E 
(60) OVL‘ZZ 
(€°0) O9L'8 
(€°0) 079'Z 
(v0) O9E'LL 


696L-S96L 


L) O8t'SSL'Z 
L 


079 OLO'E 


(v'79) O8Z'6€6'L 
(Z°9) 080'7Z0Z 
(0'€) 09706 
(Z'6L) O8E'ZZS 
(L°€€) 096'SL0'L 
(8'L) OOL’VS 
(L'VE) O9L'70'L 
(€°Z) OZL'69 
(6'Z) Ov9'LEZ 
(97) OVL’SEL 
(EV L) Ovr'6zr 
(Lv) O78’ LVL 
(60) 000'8Z 


(60) 080'9Z 
(€°0) O7L°Z 
(v0) OOZ'Z1 
(70) 099'S 


v96L—-O96L 





Ort’ L6E'v Jeo, AemA\4 
6) O77'9S1'Z je}01qNS 
‘L) O8S'L0E dassauual 
7) O7L'98 iddississi\ 
LL) O80'6LS PUPISINOT 
‘L£7) 098'L0Z'L SPSUBYIVY 
(6°0) O81'Ly eWegely 
0S) OVL'961'Z jeyo1ans 
€) O9OL'L VL Ayonuay 
8) O78'S8E LINOSSII\ 
7) 08S'L6 PMO] 
‘77) O8L' 166 SIOUI||| 
7°71) O8S'EES eueIpU| 
LL) O@2'9r olyO 
60) 088'8€ jelo1gns 
€'0) O@6'EL uebIUdI/\ 
€'0) 088'L1 UISUODSIA\ 
€'0) O80'EL P1OSaUUI//\ 
6S6L-SS6L 3321S 





.L661-SS6] ‘AemA[A 


IddIssIssIW 94} JO Saje}s 94} Ul AJOJUSAUT| [MOJJA]eA\ JOJUIMPI 9Y} SULINP PapsOda Sple|[eW JO (Sasayjused ul) Sasejusdiaed ay] puke sasesane Jedk-dAlj “pE—9 9IQeL 


Table 6-35. Numbers of total ducks and Mallards 


observed in the Illinois River and central Mississippi 


River regions and in the Mississippi Flyway during 
the Midwinter Waterfowl Inventory, 1953-1997. 


Year 


1953 
1954 
sR le }e: 
1956 
aod, 
1958 
eno 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
wy) 
15/2 
1973 
1974 
1975 
1976 
‘S77 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
fool 
1392 
he Rp 
1994 
1995 
1996 
1997° 


Total Ducks 

Illinois River 

and Central Mississippi 
Mississippi Flyway’ 

River Regions 

577,720 

927,965 
931,766 5,254,729 
855,745 7,252,806 
1,246,942 7,487,813 
122,280 6,699,678 
232,150 6,828,455 
558,617 6,421,532 
304,900 6,399,557 
30,575 6,654,248 
322,242 7,344,720 
839,545 10,862,961 
218,930 7,817,428 
491,568 9,098,291 
poe,u20) 6,013,155 
114,930 6,673,100 
149,170 7,777,800 
379,695 9,013,000 
549,318 8,068,000 
203,435 6,413,500 
220,095. 7,393,600 
69,650 6,431,900 
165,645 6,098,900 
499,920 9,689,800 
264,430 7,023,400 
Torso 4:72)9,600 
105,750 6,435,900 
534,565" = 5,273,900 
250,045 5,276,700 
158,930 6,196,200 
115,160 4,610,500 
SOO 5,957,500 
25,865 5,426,300 
200,005 5,064,300 
2027225 7 4,173,800 
tomes 2,080,200 
91,745 7,023,400 
105,040 6,573,068 
3,215 6,106,349 
102,645 5,890,776 
97,940 3,190,533 
Beso) 0,632,937 
T2820 7,453,439 
112,450 8,079,681 
74,405 3,895,722 


Mallards 

Illinois River 

and Central Mississippi 
Mississippi Flyway’ 

River Regions 

543,385 

891,385 
Bovey Ue Asy5V6,772 
834,365 5,174,190 
Teel Ioslesel eo, 207 pee 
93,890 4,019,309 
216,075" *3,9193;897 
LD oes Que. 510 
282,520 3,244,102 
17,450 1,992,260 
289,000 2,729,749 
803,010 4,069,648 
188,965 9 2,971,994 
426,670 4,105,433 
495 2a 5, f2o,o2U 
104,065 2,200,500 
129, 43592,123,700 
350,980 - 3,942,900 
B20 5109 37751,300 
188,035 . 27/94/0000 
169,560i6 = 2,911,600 
Den Ome 2, U ao O00 
147,600 2,860,600 
487,490 3,945,400 
Bos, 0008 a.l351200 
166,875 2,604,900 
113,545 3,072,800 
2562-250 62,559,500 
276,465 2,621,800 
162,135 2,492,600 
63,090 1,878,000 
33,/10 1,440,100 
18,445 1,968,600 
160,310 2,168,200 
149,645 1,924,300 
WiS5730) 42,777,400 
60,730 2,741,900 
86,620 2,586,260 
5,100 2,483,048 
80,645 1,744,036 
39,565 1,/21,749 
33,680 2,180,584 
129,/10 2,786,844 
80,0007 2,.390/151 
46,015 2,421,118 


*Data from K.E. Gamble (U.S. Fish and Wildl. Serv., pers. comm.). 
‘The 1993 survey was incomplete. Estimates for the Mississippi 

Flyway are not comparable with other years. 
‘The 1997 survey was incomplete. Estimates for the Mississippi 
Flyway are not comparable with other years. 
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Figure 6-58. Five-year averages of numbers of all 
ducks and Canada Geese recorded during the 
Midwinter Waterfowl Inventory in the Illinois River 
and central Mississippi River regions combined, 
1955-1997, and on selected power plant cooling 
lakes and reservoirs in central and southern Illinois, 
1972-1997. 


Table 6-36. Average percentage of the species com- 
position of all ducks recorded during the Midwinter 
Waterfowl Inventory in the Illinois River and central 
Mississippi River regions and the reservoirs and 
cooling lakes in central and southern Illinois, 
1975-1997. 


Illinois River 

and Central Central and Southern 

Mississippi Cooling 
Species River Reservoirs? Lakes? 
Mallard roel OanZ rays 
Common Goldeneye 17.9 23.9 16.7 
Common Merganser 6.2 7.8 Did. 
American Black Duck 1.9 3.0 Flees| 


Canvasback 2.6 0.9 0.2 


* Includes Shelbyville, Carlyle, and Rend. 
° Includes Powerton, Duck Creek, Clinton, Sangchris, Newton 
Coffeen, and Baldwin. 
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Canada Goose: 
Illinois Visitor and Resident 


The comeback of the Canada Goose, particularly 
the Mississippi Valley Population (MVP) and the 
giant race, signifies one of the major success 
stories in wildlife management (Photo 7-1). 
Canada Goose populations, along with those of 
the Wood Duck, have rebounded from critically 
low to abundant levels. Early European settlers 
wrote more about the Canada Goose than any 
other waterfowl species except swans (Hanson 
1997). Today Canada Geese are probably more 
numerous than at any other period in history 
and currently breed in every province and terri- 
tory of Canada and in 49 of the 50 United States 
(Rusch et al. 1995). The Giant Canada Goose, 
once thought to be extinct, is now a nuisance 
animal in several metropolitan areas. The re- 
discovery in 1962 of the Giant Canada Goose by 
Harold Hanson of the Illinois Natural History 
Survey (INHS) permitted the restoration of this 
subspecies to all of its former range as well as all 
states and provinces in the Mississippi Flyway 
(Rusch, Caswell, et al. 1996). Instead of being 
extinct or endangered today, the Giant Canada 
Goose is the most important goose in the har- 
vest of many states and provinces and has had 
major implications for management of all 
Canada Geese in the flyway. As goose popula- 
tions increased and hunting regulations were 
liberalized, goose hunters outnumbered duck 
hunters during the 1990 and 1991 hunting sea- 
sons for the first time in the history of Illinois 
(Anderson et al. 1997). Clearly, the Canada 
Goose is no longer a bonus bird for duck hunters 
throughout much of the Mississippi Flyway. 
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Photo 7-1. An evening flight of Canada Geese at 
Horseshoe Lake Wildlife Management Area (Hanson 
and Smith 1950:Frontispiece). 


Management programs in Illinois have played 
an integral role in the return to prominence of 
this regal bird. 

Canada Geese in Illinois consist mainly of the 
MVP—one of five management populations of 
Canada Geese that occur in the Mississippi 
Flyway (Table 7-1). The other four populations 
are the Eastern Prairie Population, the Southern 
James Bay Population (formerly known as the 
Tennessee Valley Population), the Tall Grass 
Prairie Population, and a rapidly growing popu- 
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Table 7-1. 
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in the Mississippi Flyway, 1969-1996’. 


Year 


1969 
1970 
1971 
1972 
Wea) 
1974 
1373 
1976 
heey 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1930 
1991 
NSIS Ps 
1993 
1994 
PERE 
1996° 


Eastern 
Prairie 


106,600 


205, 800 30.4 
1o7 OOK 


254, 20027 G 
270,200 (24.9 
207,200 (24.1 


(18.1) 
(20.7) 
(25.2) 
(28.7) 
(30.4) 
(29.9) 
(29.8) 
(27.6) 
(24.9) 
(24.1) 
(22.0) 
150,900 (20.3) 
145,300 (22.9) 
210,400 (26.2) 
162,700 (21.6) 
(17.9) 

(15.0) 

(17.2) 

(19.3) 

(13.6) 

(17.3) 

(13.2) 

(14.5) 

(1241) 

) 

2) 

) 

) 


1ze2 
ibe) a) 


ihe 
tou 


a 


Mississippi 
Valley 


324,700 (55.1 
292,300 (47.9 
293,900 (47.0 
295,900 (46.8 
277,900 (41.0 
304,400 (46.2 


478, 500 (52. 0 
35.0 
50.4 


) 
(47.9) 
(47.0) 
(46.8) 
(41.0) 
(46.2) 
(44.4) 
(52.0) 
(53.0) 
(50.4) 
(50.6) 
367,400 (49.3) 
250,900 (39.6) 
303,700 (37.8) 
352,800 (46.8) 
(51.1) 
(54.9) 
514,600 (48.4) 
564,600 (47.6) 
(43) 
(58.4) 
(56.8) 
(58.9) 
(55.6) 
(58.1) 
(56.4) 
(32.8) 
(29.4) 


58. 4 
939, 700 (56.8 
766,800 (58.9 


58.1 
931, ,100 (56.4 
325,800 (32.8 
155,000 (25.4 


* Data from Gamble and Peterson (1997). 
’ Number assumed to be difference between Mississippi Flyway total and the sum of values for the other populations. 
‘Ontario and Wisconsin did not conduct a December goose survey. 

* Wisconsin and Louisiana did not conduct a December goose survey. 


Populations 


Southern 
James Bay 


159,400 (8 
142,200 (8 
107,200 (8 
104,400 (8. 
95,500 (6 
99,200 (6 
93,200), (9 
3. 


lation of semimigratory Giant Canada Geese 
also known as the Mississippi Flyway Resident 


Population (Fig. 7-1). 


The Tall 


Grass Prairie 


Population migrates through the tall grass 
prairie region and is primarily associated with 
the Central Flyway, but birds from this popula- 
tion are harvested in the western and southern 
parts of the Mississippi Flyway as well. Canada 
Geese occurring in specific parts of the flyway 
were assigned to certain populations, such as 
the MVP or Southern James Bay, depending 
upon their traditional use of staging or wintering 
areas. Each population demonstrated a strong 
affinity for specific wintering sites; consequently, 
their populations were monitored through co- 


ordinated winter surveys (Table 7-1). 


The 


increasing numbers of Giant Canada Geese in 
the late 1980s complicated the estimates and 
the division of geese into their respective man- 
agement populations during winter surveys. As a 
result, breeding ground surveys conducted on 
the Eastern Prairie Population since 1971 were 


December estimates (percentage of Mississippi Flyway) for Canada Goose management populations 


Mississippi Flyway Tall Grass Mississippi 
Resident (Giants) Prairie” Flyway 

50,800 (8.6) 589,000 
64,400 (10.6) 610,300 
55,800 (8.9) 624,700 
54,200 (8.6) 632,800 
57,600 (8.5) 677,300 
57,000 (8.6) 659,500 
62,100 (9.0) 686,900 
58,500 (6.4) 921,000 
60,100 (5.5) 1,086,200 
77,100 (8.9) 861,500 
86,400 (11.1) 780,100 
102,900 (13.8) 3,500 (0.5) 745,000 
107,600 (17.0) 12,000 (1.9) 634,300 
149,900 (18.7) 9,300 (1.2) 803,200 
103,900 (13.8) 4,600 (0.6) 753,900 
151,700 (16.2) 8,900 (1.0) 934,700 
180,100 (16.0) 1,500 (0.1) 1,127,500 
231,900 (21.8) 4,900 (0.5) 1,063,900 
225,900 (19.0) 8,400 (0.7) 1,186,100 
252,200 (18.6) 11,200 (0.8) 1,352,700 
284,300 (15.1) 12,500 (0.7) 1,879,300 
345,100 (20.8) 10,200 (0.6) 1,655,600 
234,800 (18.0) 4,000 (0.3) 1,302,200 
282,600 (23.4) 3,300 (0.3) 1,210,100 
383,500 (26.4) 12,600 (0.9) 1,451,400 
384,800 (23.3) 2,800 (0.2) 1,651,800 
311,900 (31.4) 6,300 (0.6) 992,900 
289,000 (47.4) 14,300 (2.3) 610,200 


also established for the MVP beginning in 1989 
and the Southern James Bay Population in 1990 
to better monitor changes in the populations. 
Breeding population surveys for Giant Canada 
Geese were implemented in the Mississippi 
Flyway in 1993. 

The MVP of Canada Geese has increased from 
an apparent all-time low of 22,000 birds in 1946 
to a fall flight estimate of about 1.45 million in 
1990, 1991, and 1992 (Berquist 1991, 1992). This 
population, the third largest management popu- 
lation of Canada Geese in the United States, falls 
just behind the giants composing the Missis- 
sippi Flyway Resident Population and the 
Atlantic Flyway Resident Population. Spring 1997 
population estimates of Canada Geese were 
about 1,014,000, 1,013,000, and 736,000 geese for 
the Mississippi Flyway Resident Population, 
Atlantic Flyway Resident Population, and MVP, 
respectively (Caithamer and Dubovsky 1997). The 
srowth of the MVP is similar to increases in other 
populations of Canada Geese in North America. 
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Figure 7-1. Approximate ranges of management populations of Canada Geese in the Mississippi Flyway; the 
Mississippi Flyway Resident (Giant) Population (MFRP), Mississippi Valley Population (MVP), Eastern Prairie 
Population (EPP), Tallgrass Prairie Population (TGPP), and Southern James Bay Population (SJBP) (after 


Caithamer and Dubovsky 1996:8). 


With an estimated worldwide population of 4.8 
million in 1978, numbers of Canada Geese sur- 
passed those of Lesser Snow Geese; at that time 
the Canada Goose had become the most numer- 
ous goose species in the world (Barnard 1987). 
The growth of Canada Goose populations in 
recent decades can be attributed to prudent 
management and to the inherent traits of the 
geese. Canada Geese display a strong attach- 
ment to traditional breeding, migration, staging, 
and wintering areas. Their remote breeding 
srounds have been less degraded by human 
activity than have the breeding grounds of ducks 
in the northern prairies. Aside from the Giant 
Canada Goose that sometimes nests in the 
second year of life, other subspecies nesting in 
Canada may not nest until their third to fifth 
year of life (Hardy and Tacha 1989; Moser and 
Rusch 1989: Rusch, Caswell, et al. 1996). The 
reproductive success of Canada Geese is largely 
governed by spring weather conditions on the 


breeding grounds with late springs decreasing 
gosling production (Raveling and Lumsden 
1977. Hardy and Tacha 1989; Rusch, Caswell, et 
al. 1996). Current models for Canada Goose 
populations in the Mississippi Flyway are based 
on the following hypotheses: 1) Canada Geese 
are composed of stocks that have discrete 
breeding distributions but overlapping autumn/ 
winter distributions; 2) adult survival, which is 
governed by harvest, largely controls population 
growth; 3) Canada Geese are long-lived, have 
delayed reproduction, and exhibit relatively low 
natality rates; 4) reproduction varies annually 
and is generally related to spring weather, espe- 
cially at higher latitudes; and 5) harvest rates 
relate to hunting exposure, with northern popu- 
lations having more exposure because of native 
Subsistence harvest and longer migrations 
(Rusch, Caswell, et al. 1996). 
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RACIAL COMPOSITION 
OF CANADA GEESE IN 
ILLINOIS 

The Canada Goose has been associated with 
many names including cravat goose, bay goose, 
black-headed goose, ringneck goose, reef goose, 
gray goose, white-cheeked goose, outarde, 
brant, Canada, and honker (Elliot 1898; 
Parmalee and Loomis 1969; Bellrose 1980a). 
There are, however, numerous distinct sub- 
species, or races, that constitute the North 
American populations. Bellrose (1980a) listed 11 
races of Canada Geese, and subsequently, 
Harold Hanson of the INHS suggested three 
species and over 130 races (Nelson and 
Bartonek 1990). Recently, however, Hanson has 
completed his comprehensive examination of 
the evolution and taxonomy of Canada Geese, 
including the number of species and races, and 
the results will be presented in a forthcoming 
book. 

The MVP of Canada Geese, originally defined 
on the basis of its wintering range (Hanson and 
Smith 1950; Reeves et al. 1968), consists mainly 
of the interior race. Birds belonging to the interior 
race are also part of the Eastern Prairie 
Population and the Southern James Bay Popu- 
lation. Additionally, a small number of the 
diminutive Richardson’s Canada Goose, which is 
typically associated with the Tall Grass Prairie 
Population, is occasionally found in Illinois, espe- 
cially in early autumn. Intermingled with the MVP 
is a large and growing number of Giant Canada 
Geese of the Mississippi Flyway Resident 
Population (Photo 7-2). The spring 1995 breeding 
population of Giant Canada Geese in Illinois was 
estimated to be 107,000 and the fall flight 
estimate was over 223,000 (Williamson 1996). 
Giant Canada Geese, as their name suggests, are 
generally larger (and also lighter in color) than 
the interior race. Rusch et al. (1991) estimated 
from band recovery data that the harvest of 
Canada Geese in Illinois from 1987 to 1989 
consisted of 76 percent MVP, 16 percent giants, 7 
percent Eastern Prairie Population, and | percent 
Southern James Bay Population. They also noted 
that the harvest of Canada Geese in Illinois rep- 
resented by MVP birds declined from 86 percent 
for 1955-1979 to 76 percent during 1987-1989, 
whereas the harvest of giants increased from 2 
percent for 1955-1979 to 16 percent during 
1987-1989. More recent data indicate that the 


Canada Goose harvest in Illinois from 1990 to 
1994 consisted of about 55 percent MVP, 35 per- 
cent giants, 6 percent Eastern Prairie Population, 
and 3 percent Tall Grass Prairie Populations 
(Rusch 1997). The percent of the total North 
American harvest of Canada Geese represented 
by birds killed in the Mississippi Flyway, including 
the Canadian provinces, during 1987-1989 was 
estimated at 27 percent (Rusch et al. 1991). 
Spitzkeit and Tacha (1986) investigated the 
subspecific composition of Canada Geese 
wintering in southern Illinois on Rend Lake State 
Park (SP), Union County Wildlife Management 
Area (WMA), and Crab Orchard National Wildlife 
Refuge (NWR). They reported that of the 
wintering geese examined 97.0 percent were 
interiors, 2.8 percent giants, and 0.2 percent 
Richardson's. The subspecific composition of 
Canada Geese analyzed did not vary among the 
three refuges; however, the make-up of the win- 
tering population in southern Illinois is not 
necessarily representative of the state as a 
whole. Tacha et al. (1989) reported that the 
statewide subspecific composition of the Illinois 
Canada Goose harvest in 1986 and 1987 was 82 
percent interiors, 16 percent giants, and 2 per- 
cent Richardson's. Subspecific composition, 
however, was found to vary among regions of the 
state. Over half of the harvested Canada Geese 
examined in the Tri-County Zone (portions of 
Fulton and Henry and all of Knox counties in 
central Illinois) and in northeast Illinois were 
Giant Canada Geese. Studies in Pennsylvania of 
local giant geese and migrant Canada Geese 
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Photo 7-2. A Giant Canada Goose incubating her 
clutch of eggs. Neck collars were placed on Giant 
Canada Geese in the 1980s by Illinois Department 
of Conservation staff to monitor goose movements 
and behavior. 


found that giants were harvested in greater pro- 
portion than their availability, indicating that 
they were more vulnerable to hunting pressure 
(Lindberg and Malecki 1994). These authors 
noted that Giant Canada Geese generally 
erouped in smaller flock sizes, thereby 
decreasing vigilance and increasing vulnerability. 
Richardson's Canada Geese represented 17 per- 
cent of a small sample of the harvested geese 
examined throughout central Illinois (mainly in 
Pike County) but accounted for less than 4 per- 
cent of the harvest elsewhere in the state (Tacha 
et al. 1989). Rusch, Wood, et al. (1996) estimated 
that nearly half of the Canada Goose harvest was 
giants during the 1994-1995 waterfowl hunting 
season in the Mississippi Flyway; they also found 
that Canada Geese were second only to Mallards 
in the flyway’s waterfowl harvest. 

The composition of the Illinois Canada Goose 
harvest is important in determining appropriate 
management guidelines. Quotas established for 
Illinois are intended to control the harvest of 
MVP interior Canada Geese. Therefore, it is nec- 
essary to know what percentage of the harvest is 
made up of subspecies other than interiors, par- 
ticularly the expanding giant race. 


THE MISSISSIPPI 
VALLEY POPULATION 

The earliest information on the MVP of 
Canada Geese in Illinois emanates from records 
of nineteenth century trappers and market 
hunters, and these accounts indicate that 
southern Illinois goose populations at that time 
numbered in the “many thousands” (Thornburg 
1985). Although no exact figures are available, 
declines in flocks using the sandbars of the 
Mississippi River were noticed as early as 1925 
(Thornburg 1985). 

The first inventory of Canada Geese wintering 
in the Mississippi Flyway was conducted in 1936; 
47,510 birds were recorded (Jahn et al. 1954: 
Reeves et al. 1968) (Fig. 7-2). Reeves and his 
colleagues noted that, given the limited time 
over which these early surveys were conducted 
(4 days) and the incomplete coverage of the win- 
tering areas, these surveys probably generated 
minimum estimates. They suggested that the 
1936 estimate was low, considering the 175,000 
recorded three years later in 1939. 

Goose numbers have been monitored on 
Horseshoe Lake WMA since its inception as a 
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refuge in 1927 (Table 7-2, Photo 7-3). By the 
early 1940s, numbers of wintering Canada Geese 
were declining in the Mississippi Flyway (Fig. 
7-2), particularly in the southernmost parts of 
their range (Reeves et al. 1968). Loss of habitat 
along the Mississippi River and excessive 
harvests throughout the flyway were taking a 
heavy toll. The 175,000 geese estimated in the 
Mississippi Flyway in 1939 (Jahn et al. 1954) had 
decreased to about 76,700 by January 1944 
(Hanson and Smith 1950). In January 1946, 
53,530 Canada Geese were estimated in the 
flyway (Jahn et al. 1954) of which only 22,000 
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Figure 7-2. Numbers of Canada Geese in the 
Mississippi Flyway and southern Illinois in January 
and in the area of Horicon National Wildlife Refuge 
in Wisconsin in fall, 1936-1967 (after Reeves et al. 
1968:153). 


Table 7-2. Numbers of Canada Geese using the 
Horseshoe Lake Wildlife Management Area, 1928-1929 
to 1954?. 


Approximate 


Number of 
Geese Arriving 
at Refuge 
January During Fall 
Year Peak Number Inventory _ and Winter 
1928-1929 1,000-—1,900° 
1929-1930 14,000-—16,0005 
1932-1933 30,000 
1940-1941 45,000 17,000 
1942-1943 55,000 15,000 
1943-1944 50,000 37,000 53,000 
1944-1945 35,000 30,000 40,500 
1945-1946 26,000 22,000 29,100 
1946-1947 31,641 
1947-1949 46,000 
1954 150,200° 
* After Hanson and Smith (1950:118). 
° Leopold (1931). 
© Uhler (1933a). 


3 Jahn et al. (1954). 
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were found at Horseshoe Lake (Hanson and 
Smith 1950) (Table 7-2). 

Closure of the Canada Goose hunting season 
in the Mississippi Flyway in 1946, followed by 
subsequent years of greatly restricted season 
lengths and bag limits and the creation of har- 
vest zones and additional refuge areas in the 
region, successfully reduced the _ harvest. 
Numbers of geese soon began to increase. The 
January inventory of 1948 revealed over 57,000 
birds in southern Illinois (Hanson and Smith 
1950) (Fig. 7-2). In January 1949, the Illinois pop- 
ulation had increased to approximately 90,000, 
with 46,000 at Horseshoe Lake WMA, 30,000 at 
Crab Orchard NWR, and 12,500 at Union County 
WMA (Hanson and Smith 1950). Numbers con- 
tinued to increase into the 1950s, abetted by 
new refuges in Wisconsin and southern Illinois 
(Reeves et al. 1968). 

High harvests in the Horseshoe Lake area in 
1953 and again in 1957, coupled with a sharp 
increase in the kill at Horicon NWR in 1958, 
caused reductions in the MVP and temporary 
setbacks in population growth (Reeves et al. 
1968) (Fig. 7-2). Winter inventories of Canada 
Geese in Illinois indicated a decrease from over 
200,000 birds in the mid—1950s to about 136,000 
in January 1960 (Wetzel 1984). Although 


questions were raised concerning a possible 
repeat of the overharvests at Horseshoe Lake, 
the MVP again recovered and growth resumed 
into the 1960s (Reeves et al. 1968). Slight 
decreases in numbers in the mid—1960s were 
attributed to excessive harvests at Horicon, 
where by that time large numbers of geese were 





PHOTO PROVIDED BY THE ILLINOIS NATURAL HISTORY SURVEY. 


Photo 7-3. Canada Geese wintering on the Horse- 
shoe Lake Wildlife Management Area. 





staging during fall (Kennedy and Lewis 1977). 
Control measures brought Wisconsin harvests 
down, and the late 1960s saw the MVP increase 
at an average rate of about 23 percent per year 
(Thornburg 1985). 

Beginning in 1969, two important changes 
took place in the collection of information on 
Canada Geese: the midwinter survey was 
changed from January to December, and the fly- 
way total of Canada Geese inventoried during the 
December count was separated into manage- 
ment populations (K.E. Gamble, U.S. Fish and 
Wildlife Service, pers. comm.). The MVP in the 
flyway, as estimated by the midwinter 
(December) survey, stabilized from 1970 through 
1975 at about 300,000 birds (Fig. 7-3, Table 7-3). 
Increases of 57 percent in 1976 and 20 percent in 
1977 enlarged numbers to 575,500, over 80 per- 
cent (485,600) of which were in Illinois (Table 
7-3). The peak estimate recorded for the MVP in 
the flyway during the winter of 1977-1978 was 
757,500 (Babcock et al. 1990); this estimate was 
taken on a special survey in addition to the 
December goose inventory. 

The 1981 December goose inventory indicated 
only 250,900 MVP birds in the flyway—less than 
half the number recorded in 1977. Wetzel (1984) 
suggested two causes for this decline. First, 
record harvests of the MVP were recorded 
throughout the flyway in 1978. Closer exami- 
nation revealed that harvests in both Wisconsin 
and Illinois exceeded desired objectives by two or 
three times. In both states, the harvest distribu- 
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Figure 7-3. December estimates of the Mississippi 
Valley Population of Canada Geese for the Miss- 
issippi Flyway, Illinois, and Wisconsin, 1969-1996. 
No estimates were made in Wisconsin in 1995 and 
1996; correspondingly, estimates for the Mississippi 
Flyway are incomplete for those years (Gamble and 
Peterson 1997:44). 
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Table 7-3. December estimates of Mississippi Valley Population Canada Geese in the Mississippi Flyway, 


1966-1996". 

Mississippi 
Year Illinois Wisconsin Kentucky Tennessee Indiana Michigan Other’ Flyway 
19665 208,900 
1967: 215,500 
1968: 250,000 
1969 259,900 9,200 35,000 9,100 5,800 0 5,700 324,700 
1970 224,100 38,600 13,000 10,000 3,600 0 3,000 292,300 
1971 242,800 17,000 16,500 12,200 4,500 0 900 293,900 
1972 244,200 8,700 15,000 10,900 3,000 0 14,100 295,900 
1973 216,600 20,300 31,400 1,600 1,900 0 6,100 277,900 
1974 253,900 1,800 18,000 15,700 3,600 4,400 7,000 304,400 
1975 226,100 32,700 15,000 10,000 4,100 6,300 10,700 304,900 
1976 376,400 24,000 50,000 10,800 3,600 3,800 9,900 478,500 
1977 485,600 1,400 50,000 12,300 9,000 5,600 11,600 575,500 
1978 335,300 1,000 36,100 20,300 11,000 7,800 23,000 434,500 
1979 277,400 67,200 8,100 16,800 4,500 11,000 9,900 394,900 
1980 244,800 66,900 9,000 15,400 5,200 10,900 15,200 367,400 
1981 146,600 61,200 9,300 14,100 4,800 6,800 8,100 250,900 
1982 160,000 97,000 11,300 14,400 2,000 8,800 10,200 303,700 
1983 286,900 600 27,800 14,500 4,400 6,000 12,600 352,800 
1984 142,900 258,000 13,800 31,300 2,200 13,400 15,600 477,200 
1985 459,800 22,300 47,700 195300 4,500 15,900 49,400 618,900 
1986 267,400 156,400 55,100 8,900 1,200 10,600 15,000 514,600 
1987 216,700 269,300 21,700 13,300 2,600 20,000 21,000 564,600 
1988 365,600 230,000 70,100 24,400 5,000 13,700 25,800 734,600 
1989 290,916 712,381 37,300 16,400 1,440 12,746 27,061 1,098,244 
1990 531,425 309,005 48,645 15,903 1,440 18,646 14,628 939,692 
1991 480,716 184,588 ch aye 1o576 1,450 21,118 36,781 766,802 
1992 388,072 199,915 PRAM 9,590 7,968 25/307, 15,439 673,368 
1993 54,321 725,256 17,452 5,109 4,597 26,763 10,180 843,678 
1994 226,000 647,019 15,700 4,890 3,306 18,940 15,264 Sheth te] 
1995 267117 NS? 23,242 2,061 6,671 20,024 6,709 325,824° 
1996 TAL 1051 NS? 11,814 952 694 20,283 10,228 15S022° 


2 Gamble and Peterson (1997). 


® Includes MVP Canada Geese in Minnesota, lowa, Ohio, Missouri, Arkansas, Louisiana, Mississippi, and Alabama. 


“ Wetzel (1984). 
“No survey. 
* Incomplete. 


tion shifted from the closely monitored quota 
zones into unmonitored areas. In Illinois, the 
statewide harvest had shifted from 80 percent in 
the Southern Quota Zone and 20 percent upstate 
in the early 1970s to a 65:35 distribution. In 1982 
and 1983, harvest quotas and regulations were 
amended to reflect the distributions of Canada 
Geese within Wisconsin and Illinois. Secondly, 
severe winters in both 1977 and 1978 apparently 
were responsible for decreases in production 
(Thornburg 1985). Age ratios (the ratio of goslings 
to adults) for harvested MVP geese indicated 
generally poorer production in the late 1970s and 
early 1980s than in earlier years (Table 7-4). 
Lower production in concert with overharvests 
precipitated the decline in MVP numbers. 

The MVP subsequently rebounded, spurred by 
conservative harvest quotas and mild winters. 
December estimates in 1989 revealed over one 
million birds; estimates in 1990 were slightly lower 


(Table 7-3). Unfortunately, poor production in the 
early 1990s (Table 7-4) led to lower numbers in the 
December estimates (Table 7-3). Mississippi 
Valley Population goose numbers recovered by 
1994 with over 900,000 in the December estimate. 
Incomplete surveys in 1995 and 1996 resulted in 
lower estimates for the MVP (Table 7-3). 

Aerial inventories by the Illinois Department 
of Conservation (IDOC) of Canada Geese at the 
various refuge areas in southern Illinois and at 
Ballard County WMA in Kentucky began in 1956 
(Table 7-5). The lowest peak population of 
Canada Geese in southern Illinois since these 
inventories began was about 112,900 during 
1959-1960. A second low occurred during 
1982-1983 when 182,000 birds were recorded. 
From 1968-1969 to 1990-1991, peak estimates 
of Canada Geese in southern Illinois generally 
indicated a _ steadily growing population. 
Populations declined after 1990 to 310,100 dur- 
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Table 7-4. Age ratios (immature:adult), an index to 
gosling production, in the harvest of Mississippi 
Flyway Canada Geese, 1962-1996. 


Federal Estimates? 


Harvest Mississippi | Horseshoe Union County 
Season Wisconsin Illinois Flyway Lake WMA‘ WMA 
1962 0.67 1236 

1963 0.81 Lane 

1964 2.59 Week 

1965 PLES, 1.39 a7, 
1966 here oz ed 2G 
1967 ipo eso {ees} 0.8 2.6 
1968 1.66 Deas lees 12 2 
1969 0.81 0.74 O73 0.9 ee 
1970 0.82 O25 0.88 0.9 3.4 
1971 1.40 Tales deen 1.4 Osi! 
(Ne Pe EPS 0.45 0.90 0.8 Tal 
1973 Lets 0.81 1.08 0.8 1.0 
1974 2.00 1.60 1.47 1.8 Pate) 
1975 Woz 1,97 1S, 2.6 4.1 
1976 1230 0.89 0.83 Pe Peet 
1977, 1628 1.01 1.01 ins (ies 
1978 O92 O72 0.66 152 eZ 
1975 Les 1s5 1.07 225 
1980 1.66 1.86 1.09 Sie: 45 
125) 0.50 120 0.71 26 Lae 
1982 0.80 Tea 0.84 Las rae 
1983 0.50 a oie) 0.39 1.0 0.9 
1984 1.80 1.20 1202 2.6 Sz 
1985 e260 0.70 ene ad, 1.8 
1986 0.62 0.43 0.47 1.4 125 
1987 0.40 0.34 0.47 OS 1.0 
1988 1.10 0.70 0.67 2.0 1.6 
1989 0.64 0.40 0.45 io Tez 
19905 0.29 0.25 0.23 0.4 Oar 
129 le 0.43 0.40 O73 2 1.0 1.4 
T2925 0:35 0.28 0.27 0.6 1) 
1993: 0°93 0.59 0.49 1.8 25 
19949 0.41 Dei, 0.29 es Lal 
eels 0.28 Osi, Os 0.6 lao 
1996 0.8 2.4 


* Age ratios from U.S. Fish and Wildlife Service tail fan collections in 
all states of the Mississippi Flyway (Rusch 1989). 

» Age ratios from state bag checks at Horseshoe Lake and Union 
County wildlife management areas (Whitton 1997a). 

‘Wildlife Management Area. 

°K.E. Gamble (unpubl. infor.). 


ing 1996-1997. Thornburg (1990) reported a sig- 
nificant positive correlation between years and 
peak numbers of Canada Geese in southern 
Illinois. The high estimates of 611,300 for 
1987-1988 to 871,150 for 1989-1990 attest to the 
importance of harvest control -and adequate 
refuges, especially considering the low flyway 
age ratios in the harvest for those years (Table 
7-4). Horseshoe Lake WMA typically hosted the 
highest number of geese among the southern 
Illinois refuges (Table 7-5). 

Use-days (one bird spending one day in an 
area) provide a measure of goose numbers and 
their duration of stay. During fall and winter of 


State Estimates? 


1981-1982 to 1996-1997, use-days for Canada 
Geese in southern Illinois averaged 23.4 million 
with a range of about 12.1 million during 
1996-1997 to 38.0 million during 1989-1990 
(Table 7-6). 


Distribution and Migration of the 
Mississippi Valley Population 

The size and distribution of the MVP of 
Canada Geese have changed markedly during 
the past century. Although the remoteness and 
inaccessibility of their breeding grounds have 
enabled Canada Geese to remain relatively 
unaffected by the effects of human activity, sig- 
nificant alterations have occurred in migration 
areas and, particularly, in wintering areas. 

Analysis of early banding efforts, including 
bandings from Horseshoe Lake WMA and those 
by Jack Miner at Kingsville, Ontario, allowed 
Hanson and Smith (1950) to delineate the 
breeding range of the MVP of Canada Geese. 
They determined that the nesting grounds are in 
northern Ontario and a small part of northeast 
Manitoba in the lowlands adjacent to the west 
coast of James Bay and the south coast of 
Hudson Bay, principally between the Severn and 
Albany rivers (Fig. 7-4). The western limit of the 
MVP breeding range was defined by Vaught and 
Arthur (1965) as some 25 miles (40 km) east of 
Port Nelson, Manitoba; west of that area was the 
breeding range of the Eastern Prairie Population 
of Canada Geese. Analyses of band recovery 
information by Craven and Rusch (1983) sug- 
gested a geographic overlap between the 
Eastern Prairie Population and the MVP in the 
area between York Factory and _ the 
Manitoba—Ontario border. Tacha et al. (1988) 
indicated that the southeast boundary of the 
nesting grounds was near the Albany River in 
Ontario. 

The nesting area lies within a vast expanse of 
muskeg, which is a bog consisting of accumulated 
sphagnum moss, leaves, and detritus. Only por- 
tions of the muskeg are suitable for and attractive 
to nesting geese; small islands in lakes and ponds 
afford protection from terrestrial predators and 
are preferred nesting sites (Photo 7-4). Kennedy 
and Lewis (1977) described prime nesting islands 
as 6-10 feet (1.8-3.0 m) in diameter and covered 
with mosses, lichens, and low woody vegetation. 
Where no islands are available, geese nest at 
suitable locations near the edge of water. 
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: cece 2 Photo 7-4. Muskeg lakes, particularly those which 
SIS oom are 5 to 30 acres (2 to 12 ha) in size and have 
Bl/woan|s = islands, offer preferred nesting sites for the 
ie eet GeSSBRR3282 Mississippi Valley Population of Canada Geese 
FLOSRRRRARRS (Hanson and Smith 1950:102). 
B22 SSSS58 g SS8 Within the main breeding range of the MVP, 
ey | ee 5 = 2 s s 2 s = S $$ Hanson and Smith (1950) identified seven major 
Se) a | eee ee a production centers, areas of relatively intense 
o g ee < nesting activity associated with good habitat. 
B¢ ASSA 2 Most of these occurred between converging or 
a & S mms v adjacent rivers, but one was located on the 
§ S | south-central section of Akimiski Island off the 
= g = coast of James Bay (Fig. 7-4). Hanson and Smith 
= Y = (1950) reported few geese nesting within 10 
oI SASS |e a miles (16 km) of the James Bay coast. Tacha et al. 
£ = = = = 2 eS 5 (1988) found that 84 percent of the nesting activ- 
OS|occole= s ity of radio-marked MVP geese occurred within 
a S 3. 3.8 : g 50 miles (80 km) of the bay coasts; they sug- 
g epee E Es gested that the nesting distribution was associ- 
g 3 ated with permafrost extending 31-62 miles 
a © > (50-100 km) inland from the coasts of Hudson 
eee < 3 2 and James bays. Tacha et al. (1988) identified 
PF |o SOR io Z g areas of high nesting intensity; NON these 
aa |Cocs g = ae areas did not correspond to the production cen- 
E = S S S 3 oz 9 . ters delineated by Hanson and Smith (1950). 
£ =e ee | SE ees In studies of the nesting ecology of the MVP of 
a “ =o 5 8 Canada Geese along the coast of Hudson Bay 
3 2 2 < near Winisk, Ontario, from 1985 to 1990, 
: = 2 2 Bruggink et al. (1994) found that the major influ- 
g a me 5 |«(S ences affecting productivity were nesting phe- 
ES maSSag as € : nology (there was reduced nesting effort in years 
g$f/eooo]se Tle Ae with late springs), nest failure during incubation 
F; = S883 \s52 = es ~ from predation and abandonment, and gosling 
g laces |22 2° 8 as i losely associ- 
oe S |SReRs{s el ee ee ee mortality, Nesting phenology was closely assc 
: ~ 5 go ® 2 aoe 3 Bo ated with peak spring runoff, and nest initiation 
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3 = aa 2 eee as 2 available. Nest density was influenced by spring 
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s |rtihd 5s 5 8 = ¢ ee E ie 5 & = years with late springs. Bruggink et al. (1994) 
8 g a a B a = - s - © a 4 Fe Frey reported an average clutch size of 4.8 eggs, an 


average nest success of 63 percent, an average of 
3.9 goslings leaving the nest, and average 
gosling survival to fledging of 41 percent for 
geese nesting in this area. 


Fall Migration. Near mid-August small flocks 
and family groups of Canada Geese move from 
various production centers to staging areas near 
the coasts of Hudson and James bays (Hanson 
and Smith 1950). The geese congregate where 
food is plentiful at river deltas such as the 
Attawapiskat and Albany rivers, at the marsh on 
the north side of Akimiski Island, and at Cape 
Henrietta Maria (Fig. 7-4). An isolated tundra 
area at the junction of Hudson and James bays, 
Cape Henrietta Maria provides a food source of 
various species of berries (Photo 7-5). The time 
geese remain at staging areas is governed by 
weather and the availability of food (Hanson and 
Smith 1950; Kennedy and Lewis 1977). Recently, 
however, Tacha, Woolf, Klimstra, et al. (1991) 
found no evidence for such premigration staging 
activity; 31 of 32 brooding females radio-marked 
in July 1986 on the coast of Hudson Bay were 
relocated in September within 12 miles (19 km) 
of their original banding sites. During 


Table 7-6. Wintering Canada Goose use-days from 
five southern Illinois and western Kentucky refuges’, 
1981-1982 to 1996-1997, 


Year? Number of Use-days‘ 
1981-1982 14,597,100 
1982-1983 24,440,500 
1983-1984 15,876,000 
1984-1985 20,769,400 
1985-1986 20,365,800 
1986-1987 20,347,600 
1987-1988 257.2500 
1988-1989 34,269,200 
1989-1990 38,016,500 
1990-1991 35,915,600 
1991-1992 25,743,200! 
1992-1993 21,319,900° 
1993-1994 20,094, 700' 
1994-1995 21,375,8002 
1995-1996 19,061,650" 
1996-1997 12,050,050' 


* Includes Union County Wildlife Management Area, Horseshoe Lake 
Wildlife Management Area, Crab Orchard National Wildlife Refuge, 
and Rend Lake State Park in Illinois and Ballard County Wildlife 
Management Area in Kentucky. 

® Goose use-days from 15 Oct. to 5 Feb. each winter. 

© Moritz (1992). 

3 Whitton (1992a). 

* Whitton (1993). 

‘Whitton (1994a). 

9 Whitton (1995b). 

" Whitton (1996a). 

‘Whitton (1997a). 
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1985-1987, they observed that radio-marked 
geese departed Ontario breeding grounds in |—2 
waves, with peak movements occurring over |—2 
weeks ranging from the second week of 
September to the last week of October. 

Early migrant Canada Geese either move 
directly to the wintering grounds in southern 
Illinois or pause briefly near Horicon NWR. 
Since the Horicon refuge began attracting geese 
in the late 1940s, increasing proportions of the 
MVP, known as late migrants, have staged in 
east-central Wisconsin until late November to 
mid-December. Late migrants remain at Horicon 
until the onset of severe weather when they 
complete their migration to southern Illinois 
and western Kentucky. During the relatively mild 
early parts of the winters of 1993 and 1994, for 
example, most of the MVP geese were in 
Wisconsin rather than in Illinois during the 
December survey (725,256 vs. 54,321 for 1993, 
647,019 vs. 226,000 for 1994, respectively) (Table 
7-3). 

Kennedy and Arthur (1974) reported that by 
1959 increasing use of Horicon NWR by geese 
had reduced the number by half in southern 
Illinois during October and November. They esti- 
mated that in the beginning of the 1970s early 
migrants constituted approximately one-third of 
the population wintering in southern Illinois. 
Craven and Rusch (1983) noted that in 1976 and 
1977 about 50-60 percent of marked samples of 
geese bypassed east-central Wisconsin when 
migrating to wintering areas. Between 1984 and 
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Figure 7-4. The primary breeding grounds of the 
Mississippi Valley Population of Canada Geese 
(denoted by dotted line) occur within 50 mi (80 km) 
of the coasts of Hudson and James bays from near 
Port Nelson on Hudson Bay in Manitoba to the 
Albany River area of James Bay in Ontario (after 
Hanson and Smith 1950:98; Tacha et al. 1988:690). 
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1985, the total MVP increased from about 
477,000 to 619,000 birds (Table 7-1); the number 
staging in southern Illinois remained stable 
while the number staging in Wisconsin increased 
by nearly 200,000 (Tacha, Woolf, Klimstra, et al. 
1991). 

Arrival of MVP geese generally begins in east- 
central Wisconsin from mid- to late September 
with numbers increasing through November 
(Tacha, Woolf, Klimstra, et al. 1991). Numbers of 
geese peaked in east-central Wisconsin during 
15-21 December in 1984, 3-9 November in 1985 
and 1987, and 10-16 November in 1986. Data 
from aerial surveys indicated that 38-64 percent 
(average of 45%) of geese staging in Wisconsin 
during the falls of 1984-1987 were at Horicon 
NWR, 12-26 percent (average of 15%) at Grand 
River Marsh, and the remainder dispersed else- 
where (Tacha, Woolf, Klimstra, et al. 1991). 

Late migrants use a corridor extending across 
the east end of Lake Superior and down the west 
side of Lake Michigan (Bellrose 1980a). Radio- 
marked geese during 1984-1986 (both early and 
late migrants) used a migration corridor gener- 
ally bounded on the west by the big bend of the 
Wisconsin River and the lower Illinois River val- 
ley and on the east by the west coast of Lake 
Michigan and Shelbyville Fish and Wildlife Area 
(FWA) (Tacha, Woolf, Klimstra, et al. 1991). 
Within this corridor, use was concentrated in the 
Rock River valley in Wisconsin, the Illinois River 
valley, and the Kaskaskia River valley between 
Shelbyville FWA and Carlyle Lake WMA. 

Early migrants begin arriving at refuges in 
southern Illinois within 2-3 days of 21 
September (Thornburg 1990). During the 1970s 
and 1980s, numbers steadily increased through 
October and November (Fig. 7-5). Prior to the 
arrival of late migrants, peak counts in 
November in southern Illinois occurred 3-9 
November in 1985 and 1986 and 10-16 
November in 1987 (Tacha, Woolf, Klimstra, et al. 
1991). Major influxes of geese to southern 
Illinois occurred during the weeks of 8-14 and 
22-28 December (Fig. 7-5). These influxes reflect 
the arrival of late migrants and correspond with 
their departure from Wisconsin. 

Most of the MVP flock winter at the refuges of 
Horseshoe Lake and Union County wildlife man- 
agement areas, Crab Orchard NWR, and Rend 
Lake SP in Illinois, and at Ballard County WMA in 
Kentucky; however, its distribution during January 
appears to relate to the severity of the winter and 


the availability of food in the northern parts of the 
flyway. Smaller numbers of MVP geese are scat- 
tered in flyway states other than Illinois and 
Wisconsin. During the January 1991 midwinter 
waterfowl survey for the Mississippi Flyway, 
nearly 1,094,000 of the MVP were distributed as 
follows: Illinois, 737,000 (67.4%). Wisconsin, 
28,800 (2.6%); Michigan, 15,000 (1.4%); Missouri, 
69,000 (6.3%); Kentucky, 143,400 (13.1%); 
Arkansas, 48,700° (4.5%); Tennessee, 47,900 
(4.4%): and trace numbers in other states 
(Gamble 1991). For comparison, the January 1997 
survey totaled about 329,800 MVP of Canada 
Geese distributed as follows: Illinois, 158,900 
(48.2%); Wisconsin, 113,400 (34.4%); Tennessee, 
14,500 (4.4%); Kentucky, 13,300 (4.0%); Michigan, 
12,200 (3.7%): Arkansas, 5,600 (1.7%); and trace 
numbers in other states (Gamble 1997). 

Tacha, Woolf, Klimstra, et al. (1991) found that 
most early migrant geese that arrived in 
southern Illinois in mid-October 1984-1987 con- 
centrated at Crab Orchard NWR (average of 45%) 
and Horseshoe Lake WMA (average of 30%). 
From fall to winter, however, the distribution of 
early migrants changed; most early migrants at 
Crab Orchard NWR and Rend Lake SP departed 
those areas prior to or during the arrival of late 
migrants (Tacha, Woolf, et al. 1997). Early 
migrant geese staging in southern Illinois 
demonstrated a propensity to move south and 
west to winter at Horseshoe Lake and Union 
County wildlife management areas (Tacha, 
Woolf, et al. 1997). Late migrants arriving from 
Wisconsin in December and January, 1984-1985 
to 1987-1988, were more evenly distributed 
among refuges (Crab Orchard NWR, average of 
29%; Horseshoe Lake WMA, average of 10%: 
Rend Lake SP average of 26%, Union County 





Photo 7-5. The tundra of Cape Henrietta Maria, 
roughly a triangular area, extends for approximately 
70 miles (112 km) along the west coast of James Bay 
and 100 miles (160 km) along the southwest coast 
of Hudson Bay (Hanson and Smith 1950:104). 


WMA, average of 17%; Ballard County WMA, 
average of 8%; other areas, average of 10%) and 
did not change their distribution during winter 
(Tacha, Woolf, Klimstra, et al. 1991). Tacha and 
his fellow researchers suggested that Crab 
Orchard NWR and Rend Lake SP function as ter- 
minal staging areas for fall-migrating geese, 
especially early migrants, and that Ballard 
County WMA was used as a way station for geese 
moving south and west from Crab Orchard NWR 
and Rend Lake SP and for short-term move- 
ments of geese from Horseshoe Lake WMA. 

Tacha (1989) found that the distribution of the 
MVP among southern Illinois refuges in fall and 
winter correlated poorly with the quantity and 
quality of habitat. He proposed that individual 
geese staged during fall primarily in response to 
overall goose distribution and not site fidelity. 
Tacha (1989) and Tacha, Woolf, et al. (1997) 
refuted the suggestion that the MVP of Canada 
Geese can be grouped into subflocks that 
demonstrate affiliation to early or late migrating 
segments of the population, specific refuges in 
southern Illinois, roosting sites within refuges, 
or zones within the breeding grounds. Tacha et 
al. (1988) also found no discrete distributions of 
Canada Geese on the breeding grounds for birds 
staging during fall in Wisconsin and in Illinois, 
staging at specific southern Illinois refuges, or 
staging on sites within refuges. Similarly, no sig- 
nificant homing tendency was found between 
early or late migrating segments of MVP geese or 
among geese staging at various southern Illinois 
refuges, thereby casting further doubt on the 
existence of manageable subpopulations 
(Tacha, Woolf, Klimstra, et al. 1991). 

The present winter distribution of the MVP of 
Canada Geese differs from historical distribu- 
tions. Most of these geese now winter north of 
their ancestral range whereas they formerly win- 
tered along the sandbars and bottomlands of the 
Mississippi River from Cairo, Illinois, south to 
the Mississippi delta and Gulf Coast (Hanson 
and Smith 1950). These flocks have been affected 
by habitat changes associated with the river and 
high shooting pressure. Illinois and other north- 
ern states attempted to ameliorate conditions by 
providing food and sanctuary at refuges attrac- 
tive to the geese. As the numbers using the new 
northern refuges increased, gunning pressure in 
the southern part of the range remained intense 
(Bednarik 1984). Eventually, several southern 
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states closed their goose seasons and belatedly 
developed management areas to attract geese. 
Nevertheless, southern flocks dwindled, and the 
vast majority of the MVP of geese wintered in 
northern areas. The practice of providing refuges 
in northern states and the ensuing behavior of 
Canada Geese staging at these areas rather than 
wintering at more southern sites along the 
Mississippi River was dubbed “shortstopping,” a 
term that implied that northern states were 
reducing the southward migration of the geese 
(Bednarik 1984). 

Various attempts to rectify “shortstopping” 
have generally been unsuccessful. Geese did not 
respond to “stepping stone” refuges, whereby 
large concentrations of geese on northern 
refuges would “spill over” to areas further south 
(Bednarik 1984). Between 1953 and 1965, over 
20,000 Canada Geese were transplanted to nine 
national wildlife refuges in four southeastern 
states from flocks wintering in Illinois and 
Missouri (Hankla 1968). Four approaches were 
taken: 1) the immediate release of geese at the 
transfer site; 2) the release of adult geese without 
primary feathers to ensure acclimation or 
imprinting to the new areas; 3) holding immature 
birds in pens for two years until they became 
reproductively mature and would perhaps return 
to the holding site after breeding; and 4) the 
release of large numbers of immature birds with- 
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Figure 7-5. The chronology of arrival and departure 
of Canada Geese in southern Illinois (Alexander, 
Union, Jackson, Williamson, Franklin, and Jefferson 
counties) and Ballard County Wildlife Management 
Area, Kentucky, from October through February, 
1971-1972 to 1988-1989. The figure was based on 
the average number of Canada Geese aerially inven- 
toried each week by the Illinois Department of 
Conservation (after Thornburg 1990:61). 
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out primary wing feathers. Despite these mea- 
Sures, no significant flocks were established at 
any of the transplant locations. Because of the 
apparent difficulty of reestablishing the MVP of 
Canada Geese on areas of their original wintering 
range, management efforts have focused on the 
present wintering range. 


Spring Migration. Spring migration for the MVP 
of Canada Geese occurs at a more leisurely pace 
than their southward flight, and general advance- 
ment coincides with the spring thaw (Kennedy 
and Lewis 1977). During 1984-1988, initial north- 
ern movements from refuge areas in southern 
Illinois varied from mid-January to late February; 
major movements occurred from mid-February 
through early March (Tacha, Woolf, Klimstra, et 
al. 1991). Canada Geese marked with radio trans- 
mitters in southern Illinois were most abundant 
during spring migration in central Illinois during 
20-25 February 1984, 7-11 March 1985, and 1-5 
March 1986, and in the Illinois River valley during 
I-5 March 1984, and 7-11 March in 1985 and 
1986 (Tacha, Woolf, Klimstra, et al. 1991). 

Kennedy and Lewis (1977) reported that MVP 
geese dispersed widely on their northward 
migration, making use of water areas lying 
between southern Illinois and the breeding 
grounds. Tacha, Woolf, Klimstra, et al. (1991) 
found that the spring migration corridor used by 
radio-marked geese during 1984-1986 was the 
same as that used during fall. They observed that 
major spring staging areas for Canada Geese 
occurred in the Kaskaskia, Illinois, and Wisconsin 
river valleys; radio-marked geese utilized the 
Kaskaskia River valley between Carlyle Lake 
WMA and Shelbyville FWA more than other areas 
surveyed. Bellrose and Thornburg (1987) noted 
that the Hennepin area in the Illinois Valley was 
an important staging area in spring, holding con- 
centrations of 25,000-65,000 geese. The amount 
of time spent by Canada Geese in central and 
northern Illinois during the spring migrations of 
1985 and 1986 varied from 5 days to 18 days 
(Gates 1989). Before arriving in Wisconsin, adult 
Canada Geese had obtained 12 percent of their 
total spring increase of lipids, important for 
migration and reproduction on the breeding 
grounds, in Illinois in 1985 and 22 percent in 
1986 (Gates 1989). 

Most of the radio-marked geese in the study 
by Tacha, Woolf, Klimstra, et al. (1991) arrived in 


Wisconsin in mid-March, 1984-1986. Movement 
from southeast to east-central Wisconsin 
occurred in late March and early April, and the 
MVP of Canada Geese spent from 35 to 48 days 
in Wisconsin during spring migration. Departure 
from Wisconsin was relatively consistent during 
1984-1986 with major movements occurring 
17-21 April. Arrival of geese in Ontario was first 
noted in late March with migration peaking in 
mid-April; arrival on the nesting areas occurred 
during 17-22 April in each of the 3 years of 
Tacha’s study. Arrival on the breeding grounds 
generally coincided with the first thaw to facili- 
tate prompt nest initiation. 


History of Management of the 
Mississippi Valley Population 

The twentieth century witnessed erratic fluctua- 
tions in the MVP of Canada Geese. Although 
Canada Geese were common in widely scattered 
areas of Illinois, goose hunting declined in many 
once productive areas—the result of overshooting, 
habitat alterations, and changes in hunting regula- 
tions. New areas of concentration arose, however, 
fostered by a burgeoning refuge system and atten- 
dant changes in the distribution of geese. 

Prior to 1918, few regulations governed the 
hunting of migratory waterfowl. However, with 
the passage of the Migratory Bird Treaty Act in 
1918, mechanisms were established to control 
the harvest. The 1918 hunting season for Canada 
Geese in Illinois was set at 107 days with a daily 
bag limit of eight (no possession limit) (Table 
7-7). Baiting and the use of live decoys were 
common, and these practices were often 
employed by market hunters. In 1929, regula- 
tions became more restrictive with a decrease in 
the daily bag from eight to four. 

The purchase of Horseshoe Lake WMA in 1927 
by IDOC was a response to declines in goose 
numbers and limited hunting success. Horseshoe 
Lake WMA lies in Alexander County at the south- 
west tip of Illinois. At the time of its acquisition, 
the lake, island, and surrounding lands encom- 
passed almost 3,500 acres (1,416 ha) (Hanson 
and Smith 1950). The surrounding land was pur- 
chased for $73 per acre ($180/ha) (Leopold 1931). 
The lake, an ancient oxbow of the Mississippi 
River, covered approximately 1,200 acres (486 ha); 
it was 200 yards (183 m) wide in parts, and 4-6 
feet (1.2-1.8 m) deep. The 1,360-acre (550-ha) 
island included 1,200 acres (486 ha) planted to 


wheat and corn (Hanson and Smith 1950). 
Additional purchases in 1941, 1945, and 1947 
added another 220 acres (89 ha) to the refuge. 

Before its purchase by the state, Horseshoe 
Lake WMA had been a duck club where few geese 
were harvested (Thornburg 1985). With increased 
shooting pressure and habitat losses on the river, 
however, geese quickly took advantage of the 
safety, food, and roosting sites provided by the 
refuge. In the winter of 1929-1930, a peak number 
of 14,000-16,000 geese were recorded (Uhler 
1933a) (Table 7-2). By 1932, 30,000 MVP geese 
were reported using the refuge. The cropping pro- 
gram at Horseshoe Lake WMA, however, supplied 
enough food for only 15,000-—20,000 geese. 
Consequently, geese sought food in the fields 
surrounding the refuge; meanwhile these same 
fields were being rapidly developed for goose 
shooting. Commercialization of goose hunting in 
southern Illinois began in 1913 and greatly 
expanded with the purchase of Horseshoe Lake 
WMA (Anderson, Thornburg, et al. 1996). Selling 
hunting rights on these lands became more prof- 
itable than farming, and dozens of Canada Goose 
hunting clubs were established. Club owners met 
their customers by the trainload in Cairo, Illinois. 
Some clubs, operated from large clubhouses 
overlooking the lake, offered lodging, and had 
cooks, maids, and guides to cater to their guests. 

Drought in the prairies of the northern United 
States and southern Canada in the early 1930s 
drastically reduced the reproduction of many 
species of ducks and fostered concern for water- 
fowl populations in general. The subsequent 
implementation of additional hunting restric- 
tions affected both duck and goose hunting 
(Kennedy and Lewis 1977) (Table 7-7). In 1934, 
clubs were limited to 25 live decoys and a permit 
was required for baiting. Live decoys were 
banned altogether in 1935 along with baiting. By 
1936, the goose season had decreased to 30 
days, with a bag and possession limit of four 
birds. 

Segments of the Illinois River valley were 
important goose hunting areas. Around 1925, 
goose shooting in Mason County was consid- 
ered to be among the best in Illinois (Photo 
7-6). Baiting and the use of live decoys brought 
success and popularity to private and commer- 
cial clubs east of Clear, Chautauqua, and Beebe 
lakes, which hosted an average of about 235 
Canada Geese in autumn during this period 
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(Hanson and Smith 1950). These clubs har- 
vested 100-500 geese annually. Canada Goose 
populations averaged around 780 birds during 
autumn in the Illinois Valley from 1938 to 1946, 
and the geese regularly roosted on seven bot- 
tomland lakes in the Valley. Jack and Crane lakes 
hosted an average of about 500 Canada Geese 
from 1938 to 1946, and most of these fed in or 
near a large private club near Bath. Further north 
in the Putnam region, an average of a hundred 
or fewer geese roosted on Goose Lake (Pond) 
and the southern part of Senachwine Lake 
(Hanson and Smith 1950). The area west of the 
lake witnessed productive goose hunting; how- 
ever, the prohibition of baiting and live decoys 
brought an end to goose hunting in much of the 
Illinois River valley. Without bait and live 
decoys, geese apparently found these areas less 
attractive (Hanson and Smith 1950). 

In spite of the stringent regulations estab- 
lished in 1935, hunting pressure in southern 
Illinois continued to increase. News spread of 
the exceptional goose shooting in the area of 
Horseshoe Lake and attracted greater numbers 
of hunters. Goose clubs bordering the refuge 
maximized harvest potential by digging pits as 
close together as legally permissible. Row upon 
row of pits circled the refuge and were staggered 
so that geese leaving the refuge invariably met 
with a barrage of gunfire. Between 1941 and 
1945, an annual average of approximately 50 pri- 
vate goose-hunting clubs controlled about 
11,000 acres (4,452 ha) around Horseshoe Lake 
WMA; these clubs provided about 400 blinds 
and pits that could accommodate 1,000 hunters 
(Hanson and Smith 1950) (Photo 7-7). In 1934, 
only a few hundred hunters frequented the area; 
by 1944, the number was over 5,000 (Elder 1946). 

The great increase in shooting pressure was 
apparently accompanied by a change in the 
behavior of the geese. The Canada Goose was 
once considered among the wariest of birds, but 
the flock at Horseshoe Lake WMA appeared to 
lose its fear of man and gunfire (Hanson and 
Smith 1950). The geese ostensibly became accus- 
tomed to human presence and activity in the form 
of refuge workers, visitors, and the relatively dense 
rural population of the vicinity. In the large aggre- 
gations that regularly occurred on the refuge, 
wariness appeared to wane compared with that of 
birds found in lower densities. As a result, the 
Canada Geese at Horseshoe Lake exhibited a dis- 
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regard for gunfire, repeatedly returning to heavily 
shot fields, and consequently suffering tremen- 
dous losses (Table 7-8). The 1933 harvest at one 
club numbered 400; by 1939, its take was 2,500. At 
another club, a harvest of 300 in 1936 had 
increased tenfold by 1940 (Elder 1946). 

In 1939, the wintering population at 
Horseshoe Lake was about 50,000 geese; how- 
ever, the cropping program produced little food 
that year. As a result, the geese left the refuge to 
feed, and over 17,000—one-third of the resident 
population—were killed or crippled (Elder 1946) 
(Table 7-8). The season was extended from 45 to 
60 days in 1940, and in spite of better food pro- 
duction on the refuge, approximately 13,000 
were killed (Elder 1946) (Table 7-8). 

Crippling losses also were exceptionally high 
in the Horseshoe Lake area. Hanson and Smith 
(1950:156) described the situation: 


To anyone who observed the shooting at 
clubs bordering the refuge at Horseshoe 
Lake in the years of this study, it was appar- 
ent that the height at which a goose flew 
over the hunters seldom determined 
whether it was shot at. The situation was 
aggravated by the heavy concentration of 
hunters; hunters in the first line of pits or 
blinds attempted to “reach” approaching 
geese before the birds flew over the next 
line of pits. Novice goose hunters usually 
underestimated distances, while expert 
shooters, disgusted with the ease with 
which geese leaving the refuge could be 
killed, sometimes found sport in attempting 
to “scratch down” the high birds. 


The overall crippling rate was conservatively 
estimated to be at least 30 percent of the bag 
(Table 7-8). On some occasions, ratios of 
crippled to bagged birds were as high as 1:1 
(Hanson and Smith 1950). 

The harvest around Horseshoe Lake remained 
elevated throughout the early 1940s (Table 7-8), 
and the area became infamous for its carnage. 
Hall (1949:283) labeled Horseshoe Lake “the 
greatest commercial slaughterhouse for wild 
water fowl which this continent has ever seen” 
and noted that farmers killed geese in their hog 
lots with clubs as they came in to eat with the 
pigs. Though the slaughter stirred public oppo- 
sition, commercial interests resisted change. 

Various attempts to slow the harvest were 
implemented. In 1941, goose hunters were 
limited to three geese in any 7-day period (Table 
7-7), the minimum distance between pits was 
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PHOTO PROVIDED BY HOWARD S. WHITE. 
Photo 7-6. Successful goose hunters in Mason 


County along the Illinois River in the 1930s. 


raised, and a limit of two shooters per pit was 
established (one club reportedly had excavated 
a trench capable of holding 25 hunters) (Becker 
1980). Also in 1941, the IDOC mandated the 
licensing of all areas where goose hunting privi- 
leges required remuneration (Becker 1980). Club 
owners were required to register all hunters and 
report their goose harvest daily to the IDOC. The 
Lansden Farm Hunting Club in Miller City, 
Illinois, reported an average of about 2.2 Canada 
Geese shot per hunter in 1939, 1.5 per hunter in 
1940, and 1.1 per hunter in 1941 when regula- 
tions became more restrictive. In 1941, about 
2,300 hunters at this club harvested 2,600 
Canada Geese and 3 Lesser Snow Geese. 

Ensuing years brought additional regulations 
including alterations of shooting hours, further 
decreases in the bag limit, and the establish- 
ment of a 75-150 yard-wide (69-137 m) safety 
zone for geese along the refuge perimeter (Table 
7-7) (Hanson and Smith 1950). Efforts were 
made to address excessive crippling losses as 
well. Wounded geese downed near the refuge 
perimeter would try to reach the refuge; however, 
regulations prohibited hunters from retrieving 
cripples that entered refuge grounds. In 1943, 
club owners were required to erect a fence 2 feet 
(0.6 m) high between their pits and the lake to 
prevent wounded geese from returning to the 
refuge and facilitate their retrieval (Hanson and 
Smith 1950). None of these regulations signifi- 
cantly controlled the harvest. The U.S. Fish and 
Wildlife Service (USFWS) intended to close the 
1944 season in: Alexander County when 6,000 
geese had been harvested, but when the season 
was finally stopped after 21 days, over 9,000 
geese had been killed (Elder 1946). 

Hall (1949) reported that on opening day of 
the 1945 season, 1,400 geese were shot in 4.5 
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Photo 7-7. A goose hunting club in the vicinity of 
Horseshoe Lake Wildlife Management Area in the 
1940s (Hanson and Smith 1950:131). 


hours. In subsequent days, geese fell at a rate of 
275 per hour. Finally, over fierce protest by the 
pit owners, the season was closed in Alexander 
County after the fifth day with only 22.5 hours of 
shooting. Nearly 7,000 geese had been taken, all 
within a 10-mile* (25.9-km’) area around 
Horseshoe Lake. 

In January of 1946, an estimated 53,000 
Canada Geese were in the Mississippi Flyway, 
22,000 of them in Illinois (Table 7-2). This num- 
ber was the lowest ever recorded for the MVP of 
Canada Geese. Indeed, inventory data indicated 
the population had been declining for years (Fig. 
7-2) and band recovery data documented a 
decrease in survival and productivity (Hanson 
and Smith 1950). In an unprecedented action, all 
14 states of the Mississippi Flyway were closed 
to hunting Canada Geese for the 1946 season. A 
news release by the U.S. Department of the 
Interior dated 4 April 1946 read (Reeves et al. 
1968: 154): 


The flock of Canada Geese which winters 
at the Horseshoe Lake Refuge presents one 
of the most serious and difficult problems 
in wildlife conservation at the present time. 
The only way to maintain this flock of geese 
in numbers approximating its present size is 
to give it absolute protection from shooting 
for an indefinite period. 

In 1945, when the Fish and Wildlife 
Service was advised that 2,100 geese were 
killed during the first two days of shooting, 
the agency moved promptly to stop the 
organized slaughter by having the Secretary 
of the Interior issue a closing order, effective 
at 4:30 p.m. on November 28, in accordance 
with the provisions of the Migratory Bird 
mreaty Act... . 

Had the shooting been permitted to 
continue at that rate, the entire flock of 
some 26,000 honkers might have been com- 
pletely wiped out in a single season. 
Approximately 275 birds an hour—five a 
minute—fell to the hunters’ guns in the 22 
1/2 hour 1945 season, spread over five half 
days of 4 1/2 hours, from noon to 4:30 p.m. 
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Table 7-8. Estimated annual shooting losses of 
Canada Geese in the area of Horseshoe Lake 
Wildlife Management Area, 1927-1953”. 


Crippling 
Hunting Loss at Illegal Total 
Season Harvest’ 30 percent Harvest Loss 
1927 1,200 
1928 1,500 
1929 1,800 
1930 2,500 
1931 1,800 
1932 2,500 
1933 2,500 
1934 2,700 
1935 e230 
1936 1,500 
1937 5,000 
1938 1,200 
1939 17,300 
1940 12,900 
1941 6,774 2.032 150 8,956 
1942 6,529 1,958 150 8,637 
1943 12,062 3,618 300 15,980 
1944 7,807 2,342 400 10,549 
1945 5,244 ov 300 TACs 
1946 No season in the Mississippi Flyway 
1947 1,644 
1948 2,587 2,000 
1947 Range of 
through 7,000 to 
1953 56,000 


°1927-1948; after Hanson and Smith (1950:145, 195). 

® 1947 through 1953; Jahn et al. (1954:8). 

“ Harvests for 1927-1938 were estimated by the U.S. Fish and 
Wildlife Service from information gathered from private club 
owners and others familiar with the area. Harvests for 1939-1945 
were derived from private club records. 


We discovered that on opening day, from 
noon to 4:30 p.m., the total kill in that time 
equaled the total season’s kill for 1938, and 
every day's kill in 1945 exceeded the top day 
in any previous year. Since the controls 
instituted by this Service and the Illinois 
Conservation Department have failed to 
achieve the desired results, the prohibition 
of shooting for an indefinite period is our 
only recourse if this flight of Canada Geese 
is to be saved from serious damage or 
extinction. 

The season was reopened on a limited basis 
(bag and possession limits of one) in 1947 
(Table 7-7). In addition, 20,000 acres (8,094 ha) 
of Alexander County around the refuge were 
closed to hunting by presidential proclamation, 
effectively shutting down clubs within that area 
and creating an approximate 2-mile (3.2-km) 
buffer zone at the refuge perimeter. These 
restrictions proved effective in reducing the kill, 
estimated for that year at approximately 1,650. 
The bag limit was increased to two birds in 1948, 
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resulting in a harvest of about 2,600 with an 
additional estimated kill of 2,000 taken illegally 
in the exclusion zone (Table 7-8). 

The need to disperse the great concentrations 
of Canada Geese at Horseshoe Lake WMA, 
resulted in the establishment of additional 
refuge areas in southern Illinois. In 1947, Crab 
Orchard NWR was established in nearby Jackson 
and Williamson counties on a former federal 
ordnance site, 50 miles (80 km) north of 
Horseshoe Lake WMA and about 20 miles (32 
km) east of the Mississippi River floodplain. The 
Crab Orchard refuge contains 44,000 acres 
(17,807 ha), the lake occupies 7,000 acres (2,833 
ha), and 21,000 acres (8,499 ha) are designated 
as goose refuge. Initially, 3,500 acres (1,416 ha) 
were planted to crops for waterfowl food. The 
refuge held 2,000 geese during its first winter, 
and numbers steadily rose in subsequent years 
(Reeves et al. 1968). 

A special legislative appropriation of $375,000 
in 1948 allowed the IDOC to increase the 
Horseshoe Lake WMA to about 7,000 acres 
(2,833 ha) and to purchase the 6,500-acre (2,63 1- 
ha) Union County WMA located 25 miles (40 km) 
to the north (Reeves et al. 1968). The Union 
County site contained 1,600 acres (648 ha) of 
water, 1,500 acres (607 ha) of timber, and 3,150 
acres (1,275 ha) of cropland (Photo 7-8). The 
IDOC also acquired the Mermet Lake FWA in 
Massac County, but because it lacked suitable 
cropland, it did not attract many geese (Kennedy 
and Lewis 1977). 

To encourage dispersal of Canada Geese from 
Horseshoe Lake and their use of the new 
refuges, hazing programs utilizing aircraft, rifle- 
launched rockets and flares, bombs, and other 
assorted pyrotechnics were initiated in 1948 
(Reeves et al. 1968). Despite some public oppo- 
sition, the hazing program continued through 
1949 with favorable results: goose use of 


Horseshoe Lake was significantly reduced, and 


the widespread distribution of the geese pro- 
vided excellent hunting. 

As a result of stringent harvest restrictions and 
flock dispersal, the MVP of Canada Geese 
steadily recovered. By 1953, it had grown to three 
times the low recorded in 1946 (Fig. 7-2). Con- 
sequently, 11,000 acres (4,452 ha) of the 20,000 
acres (8,094 ha) of Alexander County closed to 
hunting in 1947 were reopened for the 1953 
Canada Goose season. Hunters quickly capital- 
ized on this opportunity and 56,000 geese were 
harvested, the largest harvest on record at that 


time. Conservationists, fearing a repeat of the 
slaughter of the mid-1940s, became alarmed. 

In the following few years, the harvest of 
Canada Geese in southern Illinois was under 
reasonable control until 1957 when it escalated 
to 48,500, another record level. By this time, the 
Horicon NWR, established in east-central 
Wisconsin in 1940, was also attracting signifi- 
cant numbers of Canada Geese and experienc- 
ing management difficulties (Reeves et al. 1968). 
A high harvest in that area in 1958, following on 
the heels of the elevated kill in Illinois in 1957, 
brought attention to the vulnerability of the 
MVP and the need for reliable mechanisms to 
monitor and control the harvest. 

The harvest quota system was implemented 
in 1960 in Illinois and Wisconsin, the two major 
states in the harvest of the MVP of Canada 
Geese. The quota system had been invoked 
before in individual areas, including Horseshoe 
Lake. Arthur S. Hawkins had explained the 
basics of the system back in 1949 (Reeves et al. 
1968:159): 

It looks to me like the best procedure is 
going to be (a) determine how much shoot- 
ing the goose population can stand, (b) set 
a kill quota each year for the Horseshoe 
Lake area based on estimated breeding suc- 
cess, and (c) keep close tabs on the take 
and close the season when the quota is 
reached. 


Estimates of the wintering MVP of Canada 
Geese were used as the base from which to 
project the size of the expected fall flight and 
establish a reasonable harvest quota. Calcu- 
lations of the fall flight attempted to account for 
the proportion of breeding females in the flock, 
average production of goslings per breeding 
female, nonhunting mortality, harvest in 
Canada, crippling losses, and other factors 
affecting the population. After the number of 
MVP geese that could be safely harvested in the 
United States was determined, that figure was 
adjusted for crippling losses and harvests in 
states other than Wisconsin and Illinois. The 
remainder was then divided, with the assistance 
of the Mississippi Flyway Council and the 
USFWS, between Illinois and Wisconsin (Reeves 
et al. 1968). 

Though imperfect, this method proved useful 
in determining harvest quotas. As more accurate 
assessments of productivity and demographics 
became available, precision in setting quotas 
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Photo 7-8. Union County Wildlife Management 
Area was established in the late 1940s to provide 
more area for Canada Geese wintering in southern 
Illinois. 


improved. Population information from both 
wintering and breeding areas are now used to 
predict the fall flight, and harvest objectives are 
determined in conjunction with population 
goals established by the Mississippi Flyway 
Council (Table 7-9). 


MANAGEMENT OF THE 
MISSISSIPPI FLYWAY 
RESIDENT (GIANT) 
POPULATION 

The historic nesting range of the Giant 
Canada Goose, the largest race in North 
America, covered more area and included a 
larger diversity of habitats and climates than 
that of any other goose (Hanson 1997). The 
unregulated hunting, egg gathering, and wet- 
land destruction that accompanied the nine- 
teenth century settlement of its breeding range 
decimated the giant population. At least nine 
people had written about its extinction 
(Delacour 1954). Hanson (1997), however, dis- 
covered a wintering, free-flying population of 
Giant Canada Geese at Rochester, Minnesota, in 
January 1962. This remnant population was later 
found to nest in the interlake region of Manitoba 
between Lake Manitoba and Lake Winnipeg 
(Zenner 1996). Subsequent successful restora- 
tion programs throughout the flyway, combined 
with the giant's high reproductive and adult sur- 
vival rates, have fostered the growing popula- 
tions that exist today. Their numbers are also 
enhanced by their tolerance of human distur- 
bance, their willingness to nest in close proxim- 
ity to others, their choice of environments with 
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relatively stable breeding habitat conditions, 
and their relatively short migratory flight to win- 
tering areas compared with the migratory dis- 
tances of other races. The Mississippi Flyway 
population of Giant Canada Geese has 
increased about 6 percent annually during the 
last 10 years (Caithamer and Dubovsky 1997). 

Giant Canada Geese were once considered as 
discrete populations that resided within indi- 
vidual states or provinces, thus the term 
“Resident” Canada Geese. They were judged to 
differ from those races that migrate from more 
northern breeding grounds. An investigation of 
band recoveries from Giant Canada Geese from 
the 1990-1994 hunting seasons in the 
Mississippi Flyway, however, revealed that an 
average of 70 percent were from the state or 
province of banding, a number that suggests 
that giants cannot be managed only as residents 
(Zenner 1996). During these same hunting sea- 
sons, 85 percent of the band recoveries of Giant 
Canada Geese harvested in Illinois were from 
birds banded there. 

Biologists have found large numbers of Giant 
Canada Geese on the northern breeding 
erounds of the MVP and other populations that 
include the interior subspecies. These giants are 
likely nonbreeding molt migrants that head 
northward in late May or early June. 
Unfortunately, the giants not only complicate 
the breeding ground surveys conducted in June 
for interior geese, but they also affect the avail- 
ability and quality of the nesting and brood- 
rearing habitat of the interiors (Zenner 1996). 

The hesitancy of Giant Canada Geese nesting 
at northern latitudes to migrate southward until 
the onset of severe winter weather likely con- 
tributes to the delay in the migration of Interior 
Canada Geese noticed in recent years. Giant 
Canadas are also adept at using nontraditional 
migration and wintering locations, such as 
metropolitan and urban areas that offer ice-free 
roosting sites on ponds, rivers, and lakes; food 
resources in nearby agricultural fields; and no 
hunting disturbance. As a result, the movements 
and concentrations of giants and_ their 
influences on migration and staging areas of 
interiors and other races are likely affecting the 
winter counts of Canada Geese in the flyway. 

These issues and the generally less than 
desirable distribution of giants throughout the 
flyway, especially in urban areas, have 
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prompted the development of a management 
plan specifically for this subspecies (Zenner 
1996). Its goal is to manage Giant Canada Geese 
in the Mississippi Flyway during 1996-2000 at 
population levels that provide maximum recre- 
ational benefits but are socially acceptable. The 
management plan has three main objectives: 
population maintenance and distribution, har- 
vest management, and population control. The 
population objective suggests maintaining 
approximately | million Giant Canada Geese 
distributed throughout the flyway in accordance 
with the objectives of each state and province. 
The population will be monitored by co- 
ordinated spring surveys. The harvest objective 
provides opportunities for maximum harvest 
that are compatible with the population objec- 
tives for giants and other Canada Geese in the 
flyway and the control of nuisance geese. 
Finally, the population control objective sug- 
gests regulating Giant Canada Geese where 
they cause nuisance problems, endanger 
human health and safety, and damage crops or 
important wildlife habitat. 


HUNTING THE CANADA 
GOOSE IN ILLINOIS 

Illinois has a long and interesting tradition of 
Canada Goose hunting. We will discuss its 
historical aspects and then present the contem- 
porary counterpart to the pursuit of geese, 
including the statewide harvest and the sub- 
sequent establishments of the Southern Quota, 
Rend Lake Quota, Tri-County, Northern and 
Central Quota, and Northeast zones. 


The Good Old Days— 
But Not for the Goose 

By the mid-nineteenth century, southern 
Illinois had developed a reputation as an excellent 
locale for goose hunting. Large flocks of Canada 
Geese “blackened the skies” near the confluence 
of the Mississippi and Ohio Rivers (Thornburg 
1985:8). Following ancestral migration patterns, 
Canada Geese traditionally wintered on the sand- 
bars and islands of the Mississippi River between 
the Illinois cities of Chester and Cairo. The color- 
ful lore and allure of those early days is remem- 
bered as the “classical period” of Canada Goose 
hunting (Kennedy and Lewis 1977). 


Table 7-9. Canada Goose harvest objectives for the Mississippi Valley Population, 1985-1986 to 1998-1999". 


Harvest Objectives 


Other 
States/Provinces 


Total 


Wisconsin Michigan Indiana Kentucky Tennessee Subtotal 


Illinois 


Year 








23,000 
41,500 
45,700 
59,900 
83,860 
160,200 
167,000 
110,000 
46,600 
58,400 
92,000 
56,000 
44,000 
24,100 


64,000 
181,000 
200,000 
260,000 
364,080 


10,000 
18,000 


27,000 
41,500 
45,700 
59,900 
83,860 
115,200 
110,000 
110,000 


1985-1986 


51,000 
59,540 
72,800 
102,000 


130,000 
140,460 
187,200 
262,080 
405,000 
405,200 
348,200 


7,000 
7,700 
Syeyl® 
137120 
18,000 
25,000 
25,000 


15,000 
16,150 
22,460 
31,440 
43,200 
43,200 
43,200 
17,500 
21,900 
34,500 
21,000 
16,500 


7,000 
4,700 
9,370 
13,120 
18,000 
13,000 
13,000 


1986-1987 


20,160" 
26,200 
36,680 
50,400 
47,000 
47,000 
20,400 
25,200 
40,200 
24,500 
19,200 
10,500 


1987-1988 
1988-1989 


1989-1990 


500,000 
465,200 
410,700 
208,200 


95,000 
60,000 
62,500 
62,500 
62,500 
62,500 
62,500 
70,000 
70,000 


1990-1991 


1991-1992 
1992-1993 
1993-1994 
1994-1995 


145,700 
182,400 
287,500 


7,300 
9,100 
14,400 


7,300 
9,100 
14,400 


46,600 
58,400 
92,000 
56,000 
44,000 
24,100 


244,900 


350,000 
237,400 


1995-1996 
1996-1997 


174,900 
137,500 


8,700 
6,900 


8,700 


207,500 
145,300 


6,900 


1997-1998 
1998-1999 


9,000 3,800 75,300 


3,800 


* Harvest objectives were compiled from minutes of the Mississippi Flyway Council Technical Section meetings, July, 1985-1998. 


* Calculated from 1988 harvest objective with the presumption of an increase of 30 percent over the 1987 value (Minutes of the Mississippi Flyway Council Technical Section, July, 1988). 


Canada Geese harvested in southern Illinois 
graced the tables of Union troops during the 
Civil War (Kennedy and Lewis 1981). Billeted at 
Cairo, enlisted men and staff of General Ulysses 
S. Grant traveled two days to the sandbars of the 
Mississippi River to shoot geese. Local hunters, 
skilled in goose hunting on the river, guided and 
assisted the troops. After the Civil War, Cairo 
became a center for river travel and commerce. 
Canada Goose was a featured item on the 
menus of riverboat dining rooms during fall and 
winter; a full meal cost patrons about 50c. Local 
riverfront markets proudly and prominently dis- 
played the drawn carcasses of Canada Geese 
and sold them for 50—75¢ each (a frying chicken 
sold for 10c) (Kennedy and Lewis 1981). 

Riverboats, restaurants, and stores were sup- 
plied with Canada Geese by market hunters. 
Arthur S. Hawkins noted that Emil Lieb, a 
market hunter around the turn of the century, 
hunted the river sandbars between Chester, 
Illinois, and Wolf Island, Missouri; his best 
hunting occurred in the area between McClure 
and Cairo (Reeves et al. 1968). In a productive 
hunt, Lieb and his two partners shot as many as 
50 geese a day. Records indicated that in 1895 
these hunters marketed 2,280 Canada Geese 
worth about 40¢ each (Reeves et al. 1968). 

Goose hunting near the turn of the century 
was an arduous task (Photo 7-9). A.S. Hawkins 
and PS. Smith described the travails of early 
goose hunters (Hanson and Smith 1950:131): 


At the beginning of the present century 
there were comparatively few goose hunters, 
because goose hunting was no sport for the 
novice. Most of the hunters were skilled river 
men; those who traveled to the hunting 
grounds by land did so by horse- or mule- 
drawn vehicles over many tiresome miles of 
nearly impassable roads. Once at the shoot- 
ing grounds there remained the task of dig- 
ging a pit and placing the decoys. After a 
hard day's hunt, the hunter either camped 
out on a bare sand bar or faced a long return 
trip. Although there were more geese and 
fewer hunters in those early days, real skill 
was required to bag geese consistently 
because the goose range was extensive and 
the sand bars numerous. 


Hunting by moonlight was legal and produc- 
tive before 1913 (Bellrose 1944a). Waiting on 
sandbars frequented by geese, hunters hid on 
the dark side of a tree drift until the birds 
returned from moonlight feeding flights 
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(Kennedy and Lewis 1981) (Photo 7-10). Some 
hardy hunters shot geese in winter while hiding 
among piles of ice on the sandbars. Before 
dawn, these hunters would canoe out to a sand- 
bar used by geese, hide their canoe under a 
white canvas, set out a spread of decoys, bed 
down among the ice blocks in sleeping bags cov- 
ered in white sheeting, and await the punctual 
return of the flock (Hall 1949). Shooters on the 
river preferred the double-barreled shotgun. 
With strong winds whipping along the sandbars, 
automatic and pump guns fouled readily. 
Hunters sometimes used women’s stockings as 
gun covers to keep blowing sand off their guns 
(Becker 1980). 

Live decoys were an important and popular 
tool after the turn of the century for goose 
hunters. Hawkins and Smith described the use 
of live decoys on sandbars (Hanson and Smith 
1950:131-—132);: 


Then, as now, silhouettes or “shadows,” 
as they are called locally, were used to 
decoy the geese. Live decoys were seldom 
used until after 1906, when it became the 
custom to use three live decoys in combina- 
tion with the silhouettes. The silhouettes 
were arranged in a V-formation, with the 
apex of the V downwind from the pit. A live 
“caller” was placed at the vertex and at each 
end of the V. In between were the “shad- 
ows.” Bait was not used, but, in order to 
induce the geese to work into the proper 
bar, hunters sometimes placed “scarecrows” 
on adjacent bars. 


As roads and transportation improved, goose 
hunting in southern Illinois became more acces- 
sible to the general public and less troublesome. 
More hunters were drawn to the area, and com- 
petition for the better sandbars increased. The 
growing demand for goose hunting resulted in 
the advent of field shooting. Hunters would note 
which fields the geese were using, and then pay 
the farmer or land owner for shooting privileges. 
To foil wary geese, pits were dug at night and the 
dirt was hauled away (Becker 1980). 

Live decoys were frequently employed and 
their use in fields differed from that on the sand- 
bars (Photo 7-11). Field shooting was described 
by Hanson and Smith (1950:133) as follows: 

Long before baiting came into promi- 
nence, goose hunters recognized that no 
other type of feed was more attractive to 


geese than a large field of fall-planted wheat 
or rye. As soon as the weather turned cold, 
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PHOTO BY ROBERT BECKER. 
Photo 7-9. A party of Canada Goose hunters in 


Alexander County during the early 1920s en route to 
sandbars in the Mississippi River. 


however, shelled and ear corn, wheat ker- 
nels, cowpeas, and similar feeds, when 
properly scattered, proved very attractive to 
the geese, although their desire for greens 
continued. 

When decoys were used, the usual pro- 
cedure was to construct a pen using a roll or 
two of 3-foot wire. In this pen were placed as 
high as 100 geese. Usually one or more 
geese were separated from their mates so 
that they would “talk” back and forth to each 
other. Another trick was to place a trained 
goose, which was wing-clipped, in the blind: 
the goose was then thrown from the blind 
and permitted to walk to the pen, “talking” 
to its mate in the pen as it went. If the first 
decoy failed to entice a wild flock within the 
range of the gunner, others were released 
from the pit until the wild geese decoyed as 
desired, or the supply of decoys was 
exhausted. Only a small percentage of cap- 
tive geese behaved in such a manner as to 
make good decoys. These geese became as 
valuable an aid in goose hunting as well- 
trained dogs are in quail hunting, and com- 
manded equally high prices on the market. 
The function of live decoys was to attract the 
geese, while that of feed was to hold them 
and to encourage the birds to return again. 


Uhler (1933a:6) cited the area surrounding 
Horseshoe Lake as one of the “principal baited 
areas” of the Mississippi Flyway. Field pens for 
holding live decoys were usually located in win- 
ter wheat fields. The pens consisted of a wire 
mesh enclosure 25 feet (7.6 m) square and about 
4 feet (1.2 m) high in which 10-15 pinioned 
Canada Geese were placed. Live Canada Goose 
decoys could be purchased for $4 each. Two or 
three pits, about 5-6 feet (1.5-1.8 m) square 
with camouflaged trap-door tops flush with the 
eround, were dug nearby. Ear corn was often 
scattered around the pen (Uhler 1933a). 

The formation of goose hunting clubs was 
another response to increasing hunting pressure 
on sandbars. The first club on record was the 





Photo 7-10. Hunters pursuing Canada Geese ona 
sandbar along the Mississippi River in 1931. 


Egyptian Hunting and Fishing Club formed in 
1904 (Kennedy and Lewis 1981). It boasted a 
membership of about 50 local sportsmen, each 
of whom paid $5 in annual dues. The intent of 
the club was to alleviate gunning pressure along 
certain sections of the river and provide quality 
recreation for its membership. Other hunting 
clubs soon appeared on the river. The Blue 
Goose Club, organized in 1915, was one of about 
15 similar clubs along the river at Wolf Lake, 
Reynoldsville, and McClure (Kennedy and Lewis 
1977). While such clubs withstood the ravages of 
floods and other hardships, prohibition proved a 
stubborn obstacle. The wooded bottomlands of 
the river were also home to the stills of bootleg- 
gers, who apparently saw the clubs as a threat to 
their operations and set many clubhouses 
ablaze (Kennedy and Lewis 1977). 

Commercialism appeared in 1913 when a 
group of wealthy Chicago businessmen, known 
locally as the Chicago Millionaires Club, leased 
hunting rights to some of the better sandbars 
(Becker 1980; Anderson, Thornburg, et al. 1996). 
By 1916, most river shooting was controlled by 
leases or local clubs. At the time, the term “club” 
had fairly broad meaning—a club could be a 
farm with one pit or a large scale operation over 
hundreds of acres. Similarly, a club could also be 
a semiprivate assemblage of local hunters or a 
pay-per-day commercial operation. With the 
high demand for geese, commercial ventures 
offered hunting on sandbars for about $10 per 
day (Becker 1980). 

A number of factors conspired to precipitate 
drastic changes in Illinois Canada Goose popu- 
lations and sport hunting. Increasing demand 
for geese resulted in higher market prices, which 
in turn attracted more market hunters. Goose 
populations at the time were relatively small 





PHOTO BY FRANCIS M. UHLER. 


Photo 7-11. A pen of live Canada Goose decoys. 
Prior to 1935, live goose decoys were used in sand- 
bar and field shooting in southern Illinois. 


and dispersed. High pressure market shooting 
could completely decimate hunting in an area 
for the season, and local sportsmen became 
increasingly anxious about the future of goose 
hunting (Kennedy and Lewis 1981). 

In addition, sandbar habitat in the river was 
disappearing as a result of channelization, the 
construction of wing dams, and _ reduced 
periodic flooding (by scouring brush from sand- 
bars, flooding had promoted the growth of 
willow sprouts used as browse by geese). 
Planting more soybeans and less corn in the 
floodplain also made the Mississippi River less 
Suitable for geese (Reeves et al. 1968). By 1925, 
hunting success was rapidly decreasing while 
the concern of sportsmen and conservationists 
was escalating. The newly formed IDOC 
responded with a pivotal event in the history of 
Canada Goose management: the establishment 
of the Horseshoe Lake WMA in 1927. 


Contemporary Harvest and Hunter 
Activity: Good for the Goose, 
Good for the Hunter 

Control of the harvest and knowledge of 
hunter activity are important components of 
waterfowl management. Control of the Canada 
Goose harvest is essential in maintaining desir- 
able population levels and is implemented 
through hunting regulations that govern season 
timing and length, bag limits, shooting hours, 
and hunting methods. 

In the Mississippi Flyway, the harvest of 
Canada Geese has generally followed population 
trends (Babcock et al. 1990). Thornburg (1990) 
reported that the Illinois harvest ranked second 
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in the Mississippi Flyway and fourth in the nation 
for the 1981-1987 hunting seasons. The flyway 
harvest has grown from 82,900 in 1962 to a record 
high of nearly 780,000 in 1995 (Table 7-10). High 
harvests in the late 1970s, in conjunction with 
low production (Table 7-4), caused population 
numbers to subsequently decline (Table 7-3), 
and prompted restrictive regulations (Table 7-7) 
intended to promote growth. Population levels 
rebounded in the mid-1980s and exceeded those 
of the late 1970s (Table 7-3). However, growing 
concern over the status of the MVP in the late 
1990s caused reductions in its harvest objectives 
in the Mississippi Flyway (Table 7-9). 

With restrictive duck hunting regulations and 
expanding MVP and giant goose flocks (Table 
7-1), the popularity of Canada Goose hunting 
has grown in recent years. From 1985 to 1990, 
the percentage of Illinois waterfowlers pursuing 
only geese steadily increased, while the percent- 
age hunting only ducks decreased (Anderson et 
al. 1997). The number of goose hunters in 
Illinois (40,459) exceeded the number of duck 
hunters (38,759) for the first time in the 
1990-1991 season and again in the 1991-1992 
season. In the 1992 through 1995 seasons, duck 
hunters once again outnumbered goose hunters 
in Illinois. From 1985 to 1991, the ratio of duck 
hunters to goose hunters in Illinois shifted from 
2.3:1 to 1:1. In the 1995-1996 season, it was 
1.15:1. In the 1991-1992 Illinois season, there 
were more days spent afield pursuing geese 
(450,807) than ducks (393,247) (Anderson et al. 
1997). 

After the establishment of the Southern 
Quota Zone in 1960, the upstate season, which 
governs the area of Illinois outside of the 
Southern Quota Zone, was regulated indepen- 
dently (Fig. 7-6). Upstate season lengths from 
1960 to 1998-1999 ranged from 20 to 93 days 
(Table 7-7). Twenty-day seasons occurred in 
1984 and 1985 when MVP numbers were 
depressed (Table 7-3). Beginning in 1980, the 
state was divided into three zones—North, 
Central, and South—to adapt waterfowl hunting 
seasons to fall migration patterns (Fig. 7-6). In 
recent years, the length of the upstate season 
has grown along with the burgeoning MVP and 
Giant Canada Goose flocks; the 40-day season of 
1987 had been expanded to 93 days by 
1995-1996. In the 1990-1991 and 1991-1992 
seasons, the upstate goose season was split into 
two segments in the North and Central zones, 
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including a 9-l0-day late September-early 
October segment, that capitalized on early 
migrants and local Giant Canada Geese. The 
second segment of the season opened concur- 
rently with duck season. There was no split sea- 
son in the North and Central zones in the 
1992-1993 season. The 1993-1994 goose season 
in the North and Central zones was split with the 
first nine days opening concurrently with duck 
season and the remaining 37 days beginning on 
the last weekend of duck season to take advan- 
tage of late migrant geese. The 1994-1995 and 
1997-1998 seasons were also split in the North 
and Central zones with the first split beginning 
with the opening of duck season. In 1997, 
Canada Geese were allowed to be harvested 
during the September teal season in the North 
and Central waterfowl zones; this opportunity 
was a result of the increasing number of Giant 
Canada Geese throughout the state. In the 
1998-1999 season the North and Central water- 
fowl zones were split into three segments; addi- 
tionally, there was a statewide 15-day Giant 
Canada Goose season beginning | September. 

From 1948 to the 1989-1990 season, the limit 
was two Canada Geese except in 1960 and from 
1982 to 1986 when the bag limit was lowered to 
one. In the 1990-1991, 1991-1992, and 1995- 
1996 seasons, the limit was raised to three 
(Table 7-7). However, the limit was reduced to 
two for the 1992-1993 through the 1994-1995 
seasons and in the 1996-1997 and 1997-1998 
seasons; it was lowered to one for the 1998-1999 
season except for the last 14 days when it was 
set at two. 


Statewide. The state through the IDOC began 
monitoring the harvest in the area of the 
Southern Quota Zone with the registration of 
private clubs in 1956 (Table 7-11). The estab- 
lishment of harvest objectives for Canada Geese 
in Illinois began with the implementation of the 
Southern Quota Zone in 1960. Statewide objec- 
tives for the Canada Goose harvest ranged from 
14,000 for the 1960 hunting season to 172,600 
for the 1995-1996 season. Federal estimates of 
waterfowl harvest for states became available in 
1962. the state estimate for the goose harvest in 
Illinois was generated for 1971 to 1973 and then 
consistently thereafter beginning in 1981. State- 
wide estimates of the Canada Goose harvest 
estimated by the IDOC ranged from about 
23,100 in 1984 to 92,500 in 1995-1996 whereas 
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Figure 7-6. Illinois waterfowl zones and goose 
quota zones for the 1997-1998 hunting season 
(Illinois Department of Natural Resources 1997). 


federal statewide estimates varied between 
11,500 in 1962 to 118,700 during 1978-1979. 
State estimates of the Canada Goose harvest for 
upstate Illinois ranged from about 2,700 in 197] 
to 65,800 during 1991-1992; federal estimates 
varied from 700 in 1962 to 78,200 during 
1978-1979. 

Mail questionnaires from the state to Illinois 
waterfowl hunters indicated that an annual aver- 
age of about 60,900 geese of all species were 
harvested from 1981 through the 1995-1996 sea- 
son, 96.9 percent of these were Canada Geese 
(Table 7-12). More than an estimated 95,000 
geese were harvested in the 1995-1996 season. 
As the MVP and giant flocks grew, the number of 
days spent afield by goose hunters escalated to 
450,800 in the 1991-1992 season. From 1981 to 
1995-1996, goose hunters spent an average of 
7.6 days afield each year while harvesting an 
average of 1.75 geese per hunter and 0.23 goose 
per day afield. 


Southern Quota Zone. The maximum length of 
the designated Canada Goose season in the 
Southern Quota Zone (Fig. 7-6) varied from 25 
days in 1984 to 89 days in the 1995-1996 season 
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(Table 7-13). In 19 of the 38 years (50%), the sea- 
son ended in the Southern Quota Zone when the 
allotted number of geese had been harvested 
and before the designated number of days had 
expired. The daily bag limit in the Southern 
Quota Zone was one in 1960 and in the 
1998-1999 regular season; it was two from 196] 
through the 1989-1990 seasons, except that the 
limit was raised to three in the last 14 days of 
the 1989-1990 season. The daily limit remained 
three for the 1990-1991, 1991-1992, and the 
1995-1996 seasons but was set at two for the 
1992-1993 to 1994-1995 and the 1996-1997 and 
1997-1998 seasons and for the last 14 days of 
the 1998-1999 regular season. 

Harvest information for the Southern Quota 
Zone was obtained from mandatory daily regis- 
tration records kept at public and private 
hunting operations and forwarded to the state 
twice weekly (Anderson, Thornburg, et al. 1996). 
The highest harvest of Canada Geese (48,500) 
recorded occurred in 1957 before the implemen- 
tation of the Southern Quota Zone in 1960; the 
lowest harvest was just over 9,600 during 
1963-1964 (Table 7-14). The estimated harvest 
exceeded the established quota in 23 of 37 years 
(62%); generally the overharvest was minor 
although it was nearly 34 percent in 1968. An 
evaluation of the harvest monitoring system in 
the Southern Quota Zone from 1982 to 1992 
indicated that the daily registration form was an 
acceptable procedure for monitoring the harvest 
of Canada Geese (Anderson, Thornburg, et al. 
1996). 

The distribution of the harvest among the 
counties of the Southern Quota Zone varied 
among years as a result of differences in the 
temporal and spatial distribution of geese. From 
1956 to 1975, areas in Alexander County 
harvested the highest number of Canada Geese 
with an average of 51 percent of the total for the 
Southern Quota Zone (Table 7-14). From 1976 to 
1996-1997, however, areas in Williamson and 
Jackson counties dominated the harvest in 18 of 
those years, averaging almost 48 percent of the 
total kill. For the hunting seasons of 1956 
through 1996-1997, an average of 40 percent of 
the annual Canada Goose harvest in the 
Southern Quota Zone occurred in Alexander 
County, 25 percent in Union County, and 35 per- 
cent in Williamson and Jackson counties. 

The number of Canada Goose hunters in the 
Southern Quota Zone increased from about 
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15,700 in 1982 to 23,700 in the 1989-1990 sea- 
son (Table 7-15). The number of days spent 
afield increased almost three times from 1982 
(57,035) to 1990-1991 (157,900), reflecting a 
trend toward more time in the field as goose 
quotas and season lengths increased and duck 
hunting regulations became more conservative. 
In 1982, hunters spent an average 3.6 days 
hunting geese in the Southern Quota Zone; by 
the 1992-1993 season they were spending 7.1 
days. The number of all geese harvested per 
hunter varied from 0.98 in the 1987-1988 season 
to 2.50 in the 1993-1994 season. Average suc- 
cess rates were 1.46 geese per hunter or 0.26 
goose per day afield from 1982 to 1995-1996 for 
all species of geese. Canada Geese accounted 
for an average of 98.8 percent of the geese har- 
vested in the Southern Quota Zone from the 
1981 through 1995-1996 seasons. 

Goose harvest in the Southern Quota Zone 
occurs on private commercial clubs, public 
hunting areas, and private noncommercial 
areas. Private commercial clubs are those areas 
charging a daily fee for goose hunting privileges, 
areas leased on a yearly basis, or any area 
covered by monetary agreements. Public hunting 
areas are operated by state or federal authorities, 
and a daily fee for hunting may or may not be 
assessed. All other areas where goose hunting 
occurs are considered private noncommercial (or 
free) areas, such as a cornfield where a 
landowner or others hunt at no cost. 

From 1973 to 1996, the number of licensed 
commercial clubs in the Southern Quota Zone 
ranged from 58 in 1975 to 146 in 1978 (Table 
7-16). In most years, Williamson and Jackson 
counties hosted the highest number of licensed 
clubs (average of 51%), followed by Alexander 
(average of 33%); Union averaged 16 percent. In 
1973, licensed clubs were defined by IDOC as 
those areas requiring remuneration (daily or 
annual) for goose hunting privileges. Regu- 
lations were amended in 1974 so that only clubs 
charging fees on a daily basis were considered 
licensed. In 1978, regulations were changed 
again, stipulating that all areas requiring re- 
imbursement of any kind for goose hunting were 
to be considered licensed clubs. The approxi- 
mate doubling of the number of clubs between 
1977 and 1978 reflected this regulatory change. 

In the Southern Quota Zone from the 
1973-1974 to the 1996-1997 hunting seasons, 
an average of 57 percent of all Canada Goose 


290 Waterfowl of Illinois 


hunter days afield took place at private commer- 
cial clubs, 27 percent on private noncommercial 
areas, and 16 percent on public hunting areas. 
During this period, an average of 72 percent of 
the goose harvest occurred at private commercial 
clubs each year, 17 percent on private noncom- 
mercial (free) areas, and 11 percent on public 


hunting areas (Appendix 11, Table 1). In Union 
County, an average of 69 percent of the goose 
harvest took place at private commercial clubs, 
23 percent on public hunting areas, and 8 percent 
on private noncommercial areas (Appendix 11, 
Table 2). In Williamson and Jackson counties an 
average of 64 percent of the goose harvest 


Table 7-13. Canada Goose hunting seasons in the Southern Quota Zone, 1960 to 1998-1999. 


Established 
Actual 
Season Season 
Length Length 
Year Season Dates (days) (days) 
1960 01 Nov-15 Dec 45 42 
1961 07 Oct-16 Oct 54 40 
06 Nov-19 Dec 
1962 20 Oct-18 Dec 60 44 
1963-1964 20 Oct-23 Dec 70 45 
01 Jan—05 Jan 
1964-1965 04 Nov—23 Dec 70 29 
27 Dec—15 Jan 
1965 15 Oct-23 Dec 70 45 
1966-1967 22 Oct-23 Dec 70 40 
30 Dec—05 Jan 
1967 16 Oct-24 Dec 70 31 
1968 11 Nov-—22 Dec 42 42 
1969 17 Nov-21 Dec 35 30 
1970-1971 12 Nov—03 Jan 52 44 
1971 15 Nov-31 Dec 47 38 
1972-1973 20 Nov—10 Jan 52 52 
1973-1974 19 Nov—20 Jan 63 63 
1974-1975 25 Nov—20 Jan 5/. 38 
1975-1976 24 Nov—20 Jan 58 30 
1976-1977 22 Nov-20 Jan 60 27 
1977-1978 21 Nov—20 Jan 61 44 
1978-1979 13 Nov—20 Jan 69 69 
1979-1980 09 Nov-17 Jan 70 70 
1980 03 Nov-31 Dec 59 31 
1981 09 Nov—28 Dec 50 50 
1982 08 Nov-17 Dec 40 40 
1983 14 Nov—23 Dec 40 a5 
1984 12 Nov—06 Dec vas) Z5 
1985 11 Nov—20 Dec 40 31 
1986-1987 17 Nov—05 Jan 50 42 
1987-1988 16 Nov—04 Jan 50 50 
1988-1989 21 Nov—09 Jan 50 50 
1989-1990 20 Nov-14 Jan 56 56 
1990-1991 10 Nov-12 Nov 70 70 
19 Nov—24 Jan?” 
1991-1992 09 Nov-31 Jan® 84 84 
1992-1993 14 Nov—31 Jan° 79 79 
1993-1994 27 Nov—16 Jan? 51 51 
1994-1995 03 Dec—22 Jan? Bil Sil 
1995-1996 04 Nov—31 Jan® 89 89 
1996-1997 09 Nov—31 Jan” 84 84 
1997-1998 15 Nov-31 Jan? 78 78 
1998-1999 01 Sep-15 Seps 15 ihe 
26 Nov—31 Jan? 67 





Daily Bag and Percent of 
(possession) Statewide 

Limits Quota Harvest Quota 
19 14,000 100 
242) 20,000 100 
ane) 10,000 100 
252) 20,000 100 
2.2) 15,000 100 
2. (2) 15,000 100 
2 (2) 16,000 80 
2 (4) 16,000 80 
2 (4) 16,000 80 
2 (4) 20,000 80 
2 (4) 28,000 80 
2 (4) 22,000 80 
2 (4) 22,000 80 
2 (4) 24,000 80 
2 (4) 22,000 80 
2 (4) 22,000 80 
2 (4) 22,000 80 
2 (4) 29,000 80 
2 (4) 40,000 80 
2 (4) 29,000 80 
2 (4) 27,000 80 
2 (4) 24,000 80 
2 (4) 17,500 65 
2 (4) 17,500 65 
2 (4) 17,500 65 
2 (4) 17,500 65 
2 (4) 24,000 50 
2 (4) 26,300 50 
2 (4) 37,000 50 
2 (10) Dau 50 
3 (10) 1-14 Jan 

me) 71,100 50 
3 (10) 72,400 50 
2 (10) 39,500 50 
2 (10) 30,600 50 
2.0) 39,800 36 
3 (10) 62,691 36 
2a.0) 36,600 39 
2 (10) 26,400 35 
2 (10) 

1 (10) 13,100 em 
ACO} 83 tan 


* Data for 1960 to 1989-1990 are from Thornburg (1990). Data thereafter are from minutes of the Mississippi Flyway Council Technical Section 
meetings, February, 1990-1998. 
» Shooting hours were from sunrise to 3 p.m. except when shooting hours were extended to sunset for 20-24 January in the 1990-1991 season 
and the last 3 days of the season during the 1991-1992 to the 1998-1999 seasons. 
“ Harvest did not apply toward quota. 


occurred at private commercial clubs, 29 percent 
on private noncommercial areas, and 7 percent 
on public hunting areas (Appendix 11, Table 3). 
In Alexander County, an extraordinary 88 percent 
of the goose harvest occurred at private com- 
mercial clubs, 6 percent on public hunting areas, 
and 6 percent on private noncommercial areas 
for each year of the 1973-1974 to 1996-1997 
hunting seasons (Appendix 11, Table 4). 

Hunter success rates, measured as the num- 
ber of geese bagged per day afield, were gener- 
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ally higher at private commercial clubs (0.63) 
than on public hunting areas (0.33) in the 
Southern Quota Zone (Table 7-17). Average 
hunter success rates from the 1973-1974 
through the 1996-1997 seasons at private com- 
mercial clubs were highest in Williamson and 
Jackson counties (0.71 goose per day afield); 
Union County Conservation Area (CA) had the 
highest success rates for the public hunting areas 
(0.46 goose per day afield). Hunter success rates 
for the 1968 through the 1996-1997 seasons 


Table 7-14. Harvest objectives and estimated harvest of Canada Geese in the Southern Quota Zone, 1956 to 


Canada Goose Harvest (Percentage of Total) 


1996-1997. 

Quota Zone Alexander 

Year Allotment County 
1956° 21,538 (62) 
1957 21,250 (44) 
1958 23,274 (65) 
1959 9,774 (48) 
1960 14,000 7,500 (50) 
1961 20,000 12250467) 
1962 10,000 SOU) 
1963-1964 20,000 5 1053) 
1964-1965 15,000 10,162 (63) 
1965 15,000 9,337 (62) 
1966-1967 16,000 10,107 (54) 
1967 16,000 11,544(57) 
1968° 16,000 11,104 (52) 
1969° 20,000 9,608 (47) 
1970-1971° 28,000 115123 (40) 
1971" 22,000 11,865 (48) 
1972-1973° 22,000 6,042 (38) 
1973-1974° 24,000 9,438 (41) 
1974-1975° 22,000 10,624 (43) 
1975-19765 22,000 9,176 (37) 
1976-1977° 22,000 7,613 (29) 
1977-1978: 29,000 Wl T1836) 
1978-1979° 40,000 16,348 (40) 
1979-1980" 29,000 8,331 (28) 
1980° 27,000 9,810 (35) 
1981° 24,000 7,766 (31) 
1982° 17,500 6281435) 
1983° 17,500 6,186 (34) 
1984° 17,500 5,952 (41) 
1985° 17,500 9,662 (44) 
1986-1987° 24,000 8,390 (32) 
1987-1988! 26,300 5,427 (29) 
1988-1989! 37,000 12,391 (32) 
1989-1990! B50 13,806 (33) 
1990-1991! 71,100 7,683 (25) 
1991-19923 72,400 7.026427) 
1992-19933 39,500 4,270 (25) 
1993-19942 30,600 7,046 (19) 
1994-19953 39,800 4,604 (18) 
1995-1996" 62,691 1.812 (22) 
1996-1997! 36,600 4,426 (18) 


* 1956-1967, state registration data (Waterfowl Program Manager, unpubl. infor.). 


° Kennedy, Arthur et al. (1974). 
© Thornburg et al. (1979). 

° Thornburg and Estel (1983b). 
*Thornburg (1987a). 


Union Williamson/Jackson 
County County Total 
4250 (12) 8,687 (25) 34,475 
7,650 (16) 19,600 (40) 48,500 
G32 1421) 5,056 (14) 35,591 
5,845 (29) 4,612 (23) 20/234 
2,700 (18) 4,700 (32) 14,900 
3,500 (19) 2,585 (14) 18,335 
2,500:(23) 2,700 (25) 10,760 
2,325 (24) 2200123) 9,635 
3,977.(25) 2,020 (13) 16,159 
5,092 (34) 650 (4) 15,079 
6,332 (34) Poe Tes 18,726 
7 242 (36) 1,419 (7) ZOOS 
652731) 3,746 (18) 21ST 
5,591 (28) 5, 109: (25) 20,308 
8,430 (31) 7,927 (29) 27,480 
7,456 (30) aye Aa i PA 24,572 
myyse{on (ie)! 4,544 (29) 15,822 
6,626 (29) 6,807 (30) 22 oul 
5,591 (23) 8,458 (34) 24,673 
8,629 (34) 7,270 (29) 25,075 
5,984 (23) 12,268 (47) 25,865 
3,927 (13) 15,709 (51) 30,747 
10,915 (27) 3-227 (33) 40,490 
7,480 (26) 13,382 (46) 29,193 
5,733 (21) 12,292 (44) 27,835 
7A33 (28) 10,429 (41) 25,328 
35855. (22) Tee a3) 17,863 
4,578 (25) 7,400 (41) 18,164 
3,387 (23) 5,268 (36) 14,607 
5,186 (24) 6,919 (32) 2176. 
7,710:(30) 9,698 (38) 25,858 
3,749 (20) 9,409 (51) 18,585 
8,791 (22) 18,150 (46) 39,332 
9,996 (24) 18,453 (43) 42,254 
7,861 (25) 1575 (50) S1e319 
5,650 (21) 13 727452) 26,403 
3,477 (20) 9,508 (55) 172255 
Be 205-(15) 24,348 (66) 36,679 
4,891 (19) 16,461 (63) 25,956 
5,874 (17) 21,668 (61) 35,414 
B2a2 (21) 15,433.(61) 25,091 


' Whitton (1992a). 
9 Whitton (1995b). 
" Whitton (1996a). 
' Whitton (1997a). 
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were similar among the counties in the Southern 
Quota Zone, averaging between 0.46 and 0.54 
goose per day afield. 


Rend Lake State Park and Quota Zone. Rend 
Lake SP began attracting reasonable numbers of 
geese in the mid-1970s. Generally, the goose 
season here coincided with the duck season, 
except in 1977 and 1978 when the goose season 
extended past the duck season (Table 7-18). The 
Rend Lake Quota Zone in Franklin and Jefferson 
counties was established in 1986 with season 
regulations independent of other areas (Fig. 
7-6). This zone has been assigned 6-15 percent 
of the statewide Canada Goose harvest alloca- 
tion, resulting in quotas ranging from 2,300 dur- 
ing 1998-1999 to 21,700 in 1991-1992. The daily 
limit was one Canada Goose in 1986 and two 
geese from 1987-1988 to 1989-1990. The limit 
was raised from two to three for the final two 
weeks of 1989-1990 and remained at that level 
until the 1992-1993 season when it dropped to 
two. The daily bag limit was again raised to three 
during the 1995-1996 hunting season but 
reduced to two in the 1996-1997 and 1997-1998 
seasons and to one for the regular 1998-1999 
season except for the last 14 days of this season 
when it was two. 

Estimates of the goose harvest in the area of 
Rend Lake SP increased from about 1,900 in 
1975 to over 12,600 during the 1989-1990 sea- 
son (Table 7-19). Hunting activity in the 1982 
through the 1995-1996 seasons increased, 
reaching a peak of over 49,000 days afield during 
the 1990-1991 season (Table 7-20). Hunters in 
the Rend Lake area averaged 1.42 geese per 
hunter and 0.24 goose per day afield annually 
from the 1982 through the 1995-1996 season for 
all species of geese. 


Tri-County Zone. Beginning in 1982, parts of 
Knox, Henry, and Fulton counties, known as the 
Tri-County Zone, were reopened to allow 
hunters to harvest birds from the Giant Canada 
Goose population that had been introduced in 
the area in 1969. This zone had been closed to 
goose hunting from 1969 through 1981 to allow 
the flock to become established (Photo 7-12). In 
1982, the Tri-County Zone had a 10-day season, 
a daily bag limit of one goose and a quota of 700 
(Table 7-21). The hunting season length and bag 
limits increased in concert with the expanding 
flock; by 1992-1993, the season was 79 days with 
a bag limit of two birds. 
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Table 7-16. Number of licensed commercial clubs’ 
registered in the Southern Quota Zone, 1973-1996. 


County 
Williamson/ 
Year Alexander Union Jackson Total 
1973° 28 iz Zo 65 
19749 25 8 27 60 
1975° 25 8 25 58 
1976! 25 9 oy 61 
19773 24 15 33 72 
1978" 35 24 87 146 
1979! 37 19 81 137 
1980 38 19 56 113 
1981* 35 21 53 109 
1982! 33 18 55 106 
1983” 35 i 54 101 
1984 34 14 44 92 
1985° 32 13 44 89 
1986° 34 16 47 97 
19879 37 16 46 99 
1988 34 ie 46 95 
1989: 37 aliF 50 104 
1990" 41 DL 61 124 
1991 42 20 65 127 
1992" 43 16 48 107 
1993” 22 13 45 80 
1994" 2a 13 52 92 
1995" 26 12 51 89 
19967 26 re 51 89 


* In 1973, licensed clubs were defined as those areas receiving daily 
or annual remuneration for goose hunting privileges. Regulations 
were amended in 1974 requiring only those areas charging a daily 
fee to possess a paid license. In 1978, regulations stipulated that a 
paid license was required for any area where there was reimburse- 
ment for goose hunting on the property. In most cases, public 
hunting areas were considered licensed clubs. 

° Data reflects the number of clubs reporting, rather than the 
number acquiring a paid license. 

°H.K. Belcher (Ill. Nat. Hist. Surv., pers. comm.). 

* Kennedy et al. (1975). 

* Thornburg et al. (1976). 

‘ Roetker et al. (1977). 

2 Roetker et al. (1978). 

" Thornburg et al. (1979). 

‘Thornburg and Foltz (1980). 

! Thornburg et al. (1981). 

* Thornburg and Estel (1983a). 

' Thornburg and Estel (1983b). 

™ Jaques and Thornburg (1984a). 

" Hardy and Thornburg (1986). 

° Thornburg (1986). 

® Thornburg (1987a). 

4 Whitton (1989). 

‘Whitton (1991a). 

* Whitton (1991b). 

‘Whitton (1992b). 

“ Whitton (1992a). 

’ Whitton (1993). 

~ Whitton (1994a). 

* Whitton (1995b). 

Y Whitton (1996a). 

* Whitton (1997a). 
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Canada Goose 295 
Table 7-18. Canada Goose hunting seasons in the area of Rend Lake State Park, 1977 to 1998-1999°. 
Daily 
Season Bag and 
Length (possession) 

Year Season Dates (days) Shooting Hours Limits Quota 

1977 05 Nov—30 Dec 56 1/2 hr before sunrise to sunset 2 (4) 

1978 02 Nov—27 Dec 56 1/2 hr before sunrise to sunset 2 (4) 

1986 12 Nov-31 Dec 50 1/2 hr before sunrise to 3 p.m. 1 (4) 7,200 
1987-1988 16 Nov—04 Jan 50 1/2 hr before sunrise to 3 p.m. 2 (4) 7,900 
1988-1989 21 Nov—09 Jan 50 Sunrise to 3 p.m. 2 (4) 11,100 
1989-1990 20 Nov-14 Jan 56 Sunrise to 3 p.m. Ze C10) 15,500 

3 (10) 1-14 Jan 
1990-1991 10 Nov-18 Jan 70 Sunrise to 3 p.m. ae) 21,300 
1991-1992 09 Nov—31 Jan 84 1/2 hr before sunrise to 3 p.m. 3 (10) 21,700 
1992-1993 14 Nov-31 Jan 79 1/2 hr before sunrise to 3 p.m.° 2 (10) 11,850 
1993-1994 27 Nov—16 Jan sy 1/2 hr before sunrise to 3 p.m.° Pe AE), 9,200 
1994-1995 03 Dec—22 Jan 51 1/2 hr before sunrise to 3 p.m.° 28010) 11,400 
1995-1996 04 Nov—31 Jan 89 1/2 hr before sunrise to 3 p.m.° sie 1G) 17,830 
1996-1997 09 Nov-31 Jan 84 1/2 hr before sunrise to 3 p.m.° 22110) 10,400 
1997-1998 15 Nov—31 Jan 78 1/2 hr before sunrise to 3 p.m.° 2 (10) 5,700 
1998-1999 01 Sep-15 Seps 15 1/2 hr before sunrise to sunset 2m 0) 
26 Nov-31 Jan 67 1/2 hr before sunrise to 3 p.m.° ih 1G hay) 2,300 
2 (10) 18-31 Jan 


* For years not listed, goose season regulations were the same as those for the upstate goose season prior to 1977 and the South Zone from 
1979-1985 (Table 7-7). 

® Shooting hours were from one half hour before sunrise to sunset on the last 3 days of the season. 

‘ Harvest did not apply toward quota. 


Table 7-19. Estimated harvest of Canada Geese in the area of Rend Lake State Park, 1975 to 1996-1997?. 





Public Private 
Hunting Hunting 
Year Quota? Areas Areas Totals 
19759 ALCS 200 (PC) 1,910 (CC+PC) 
1976° FAIA CS), 500 (PC) Zoli ACG+PC) 
1977' 1,630:(CC) 750 (PC) 2,380 (CC+PC) 
19789 4,604 (CC) 1,500.(PG) 6,104 (CC+PC) 
1979" 1,917 (MR) 734 (MR) 2,651 (MR) 
1980! 3,508 (MR) 2,117 (MR) 5,625 (MR) 
1981 2,827 (MR)! 1,916 (MR)! 8,286 (MQ)! 
19825 1,109 (MR) 243 (MR) 4,140 (MQ) 
1983 1,856 (MR)! 593 (MR)! 6,279 (MQ)™ 
1984" 610 (MR) 134 (MR) 2,799 (MQ) 
1985° 1,214 (MR) 776 (MR) 4,147 (MQ) 
1986° 7,000 2,042 (MR) 364 (MR) 5,657 (MQ) 
1987-19883 7,900 1,676 (MR) 690 (MR) 4,872 (MQ) 
1988-19893 145100 4,177 (MR) 924 (MR) 9,236 (MQ) 
1989-1990' 15,500 3,971 (MR) 843 (MR) 12,613 (MQ) 
1990-1991° 21,300 3,058 (MR) 691 (MR) 8,763 (MQ)! 
1991-1992» 21,700 5,032 (MR) 1,193 (MR) 12,138 (MQ)’ 
1992-1993” ieoa0 2,333 (MR) 767 (MR) 7,331 (MQ) 
1993-1994 9,200 2,784 (MR) 830 (MR) 8,927 (MQ)? 
1994-1995 11,400 2,214 (MR) 1,002 (MR) 6,573 (MQ)® 
1995-1996* 17,830 2,360 (MR) 1,351 (MR) 5,877 (MQ) 
1996-1997” 10,400 1,325 (MR) 569 (MR) 5,028 (MQ) 


* Estimates derived from: CC: car counts combined with window card survey and bag checks; PC: personal contact with area landowners and club 
owners; MR: mandatory registration of hunters and harvest; MQ: mail questionnaire. To improve accuracy, car counts and personal contact were 
replaced in 1979 with mandatory hunter and harvest registration. Commercial licenses were issued to areas where compensation was received 
for goose-hunting privileges, and free permits were issued for all other areas. In 1982, the regulations were ammended so that noncommercial 
hunting areas were no longer required to register. Therefore, the figures for private hunting areas in 1982 and after reflect only commercial 
hunting operations. 

®* In 1986, Rend Lake State Park and surrounding areas in Jefferson and Franklin counties became a new Mississippi Valley Population quota zone. 

“The total given for 1975-1980 is the sum of the public and private harvest estimates. For 1975-1978 these figures were based on CC and PC 
methods, whereas during 1979-1980 both sets of numbers came from MR data. For the period 1981 to 1995-1996, the sum of harvest num- 
bers for public and private hunting areas derived from MR data does not equal the total obtained from MQ data. 

* Hamer and Arthur (1976). © Roetker (1977). 'Roetker and Anderson (1978). % Thornburg and Allen (1979). ° Thornburg (1980). 

‘Thornburg and Estel (1983c). + Anderson (1983). * Thornburg and Estel (1983d). | Jaques and Thornburg (1984b). ™ Anderson (1985). 

" Hardy and Thornburg (1985). ° Thornburg (1987b). ° Thornburg (1987c). % Whitton (1990). * Whitton (1991c). 

* Whitton (1991d). ‘Anderson and Williamson (1992). »% Whitton (1992c). ¥ Anderson and Williamson (1993). “ Whitton (1993). 

* Anderson and Williamson (1994). ¥ Whitton (1994b). * Anderson et al. (1995). * Whitton (1995a). * Anderson, Levengood, et al. (1996). 

* Whitton (1996b). ** Whitton (1997b). 
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Table 7-21. Canada Goose hunting seasons in the Tri-County Zone’, 1982 to 1993-1994. 
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Daily 
Season Bag and 
Length (possession) 
Year Season Dates (days) Shooting Hours Limits Quota 
1982 05 Nov—14 Nov 10 1/2 hr before sunrise to sunset 1 (4) 700 
1983 01 Nov—20 Nov 20 1/2 hr before sunrise to sunset Pees 800 
1984 01 Nov—20 Nov 20 1/2 hr before sunrise to sunset 1 (4) 
1985 01 Nov—20 Nov 20 1/2 hr before sunrise to sunset 1 (4) 
1986 23 Oct-16 Nov 25 1/2 hr before sunrise to sunset lta) 
1987 22 Oct-20 Nov 30 1/2 hr before sunrise to sunset 1 (4) 
1988 05 Nov—24 Dec 50 Sunrise to sunset 2 (4) 
1989 04 Nov—23 Dec 50 Sunrise to sunset 2 (10) 
1990 27 Oct-15 Dec 50 Sunrise to sunset 2 (10) 
1991-1992 01 Nov—12 Jan lie 1/2 hr before sunrise to sunset 2 (10) 
1992-1993 31 Oct-17 Jan 79 1/2 hr before sunrise to sunset 2 (4) 
1993-1994 30 Oct-07 Nov 9 1/2 hr before sunrise to sunset Leet) 
27 Nov-—02 Jan 37 


* Henry County was removed from the Tri-County Zone in 1990. Renamed the Fulton-Knox County Zone in 1992, it was 


abolished in 1994. 


In 1982 and 1983, hunters were required to 
bring all harvested geese to a check station to 
verify that the quota had not been exceeded. The 
quota was discontinued in 1984, and the harvest 
was subsequently estimated by the IDOC 
Waterfowl Hunting Questionnaire. The harvests 
of Canada Geese in the Tri-County Zone ranged 
from about 450 in 1982 to over 15,300 in 1991 as 
season length and bag limits were increased 
(Table 7-22). Goose hunters in the Tri-County 
Zone spent an average of 9.9 days afield in 1991, 
almost three times the time spent in 1985 (3.7). 
For all species of geese, an average of 0.18 goose 
was harvested per day afield and 1.42 geese per 
hunter in the Tri-County Zone during each 
season from 1985 through 1993-1994. Henry 
County was removed from the Tri-County Zone 
in 1990 because most of the harvest for the zone 
was occurring in Fulton and Knox counties. The 
area was renamed the Fulton-Knox County Zone 
in 1992-1993 when goose hunting regulations 
for this area became the same as those in the 
Central Zone (Table 7-21). The Fulton-Knox 
County Zone was abolished in 1994 when the 
area became part of the Central Quota Zone. 


Northern and Central Quota Zones. As a result 
of the increased Canada Goose harvest in the 
North and Central zones during the 1991-1992 
to 1993-1994 goose seasons, the Northern and 
Central quota zones were created in 1994 (Fig. 
7-6). The Northern Quota Zone, located within 
the North Waterfowl Zone, included Du Page, 
Kane, Lake, and McHenry, and those portions of 
La Salle and Will counties north of Interstate 80. 


The Central Quota Zone, located within the 
Central Waterfowl Zone, incorporated Calhoun, 
Cass, Fulton, Jersey, Knox, Mason, Morgan, 
Peoria, Pike, Tazewell, and Woodford, and those 
portions of Grundy, La Salle and Will counties 
south of Interstate 80. Canada Goose harvest 
quotas in the Northern Quota Zone ranged from 
5,600 in 1998-1999 to about 22,000 in 
1995-1996, or approximately 11-14 percent of 
the statewide Canada Goose harvest allocation 
each year (Table 7-23). The Central Quota Zone 
allotment ranged from 7,100 in 1998-1999 to 
over 35,000 during 1995-1996, or about 17-21 
percent of the statewide Canada Goose harvest 
allocation each year. Canada Goose hunting 
seasons in the North and Central waterfowl 
zones are required to close when the quotas in 
the Northern Quota Zone and Central Quota 
Zone, respectively, are achieved; however, these 





PHOTO BY MICHELLE M. GEORGI. 


Photo 7-12. The growing flock of Giant Canada 
Geese in west-central Illinois provided increased 
opportunities for goose hunters in Illinois. 
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Table 7-23. Canada Goose hunting seasons in the Northern and Central Quota zones’ during 1994-1995 to 


1998-1999, 
Daily 
Season Bag and 
Length (possession) 
Year Season Dates (days) Shooting Hours Limits Quota 
Northern Quota Zone 
1994-1995 20 Oct-13 Nov 25 1/2 hr before sunrise to sunset Zane) 13,000 
23 Nov—18 Dec 26 
1995-1996 14 Oct-14 Jan 93 1/2 hr before sunrise to sunset 3 (10 22,014 
1996-1997 12 Oct-12 Jan 93 1/2 hr before sunrise to sunset 2 (10) 11,000 
1997-1998 06 Sep-14 Sep® 9 1/2 hr before sunrise to sunset 2 (10) 8,400 
04 Oct-12 Oct 9 
31 Oct-07 Jan 69 
1998-1999 01 Sep-15 Sep® 15 1/2 hr before sunrise to sunset 2 (10) 
08 Oct-18 Oct vy 1 (10) 5,600 
09 Nov—29 Nov 21 i batts Ko), 
07 Dec—10 Jan BS 1 (10) 
2 (10) 28 Dec—10 Jan 
Central Quota Zone 
1994-1995 27 Oct-30 Oct 4 1/2 hr before sunrise to sunset Za (4) 22,400 
23 Nov—08 Jan 47 
1995-1996 28 Oct-28 Jan 93 1/2 hr before sunrise to sunset 3110) 35,168 
1996-1997 26 Oct-26 Jan 93 1/2 hr before sunrise to sunset Za) 17,600 
1997-1998 06 Sep-14 Sep? 9 1/2 hr before sunrise to sunset 2a) 12,500 
18 Oct-19 Oct 2 
15 Nov—29 Jan 16 
1998-1999 01 Sep-15 Sep® ile 1/2 hr before sunrise to sunset 2 (10) 
22 Oct-25 Oct 4 1 (10) 7,100 
23 Nov—06 Dec 14 1 (10) 
14 Dec—31 Jan 49 1 (10) 
2 (10) 18- 31 Jan 


* The Northern Quota Zone consisted of Du Page, Kane, Lake, and McHenry, and those portions of La Salle and Will counties 
north of Interstate 80. The Central Quota Zone included Calhoun, Cass, Fulton, Jersey, Knox, Mason, Morgan, Peoria, Pike, 
Tazewell, and Woodford, and those portions of Grundy, La Salle, and Will counties south of Interstate 80. 


° Harvest did not apply toward quota. 


quotas were not reached during the 1994-1995 
and 1995-1996 hunting seasons. 

The harvest of Canada Geese was monitored 
in the Northern Quota Zone and Central Quota 
Zone via a toll-free telephone number and a free 
Canada Goose permit issued with the purchase 
of every Illinois Migratory Waterfowl Stamp. 
Hunters were required to record the harvest of 
Canada Geese on their permit while in the field. 
Upon completion of the day’s hunt, successful 
hunters were required to call the toll-free tele- 
phone number within 24 hours to report their 
Canada Goose harvest. 

During the 1994-1995 goose hunting season 
in the Northern Quota Zone, almost 3,900 
hunters spent about 26,500 days afield and har- 
vested over 6,400 Canada Geese (49.6% of the 
quota) (Anderson, Levengood, et al. 1996). In 
the 1995-1996 season, 3,650 hunters spent more 
than 27,000 days afield bagging about 5,900 
Canada Geese (26.7% of the quota) (Anderson et 
al. 1997). In the Central Quota Zone, almost 
8,700 hunters spent over 76,400 days afield and 


harvested about 10,500 Canada Geese (46.7% of 
the quota) during the 1994-1995 season, 
whereas almost 9,100 hunters spent over 96,400 
days afield taking home almost 15,700 geese 
(44.6% of the quota) during the 1995-1996 
season. A difference of only | percent was noted 
between the 1994-1995 reported harvest of 
Canada Geese in the combined Northern and 
Central Quota zones using the phone-in moni- 
toring system and the estimate generated from 
the traditional mail questionnaires. This finding 
indicated that most goose hunters complied 
with the new monitoring system. 


Northeast Zone. In response to a burgeoning 
population of Giant Canada Geese in the north- 
east metropolitan area and consequent 
increases in nuisance complaints, an experi- 
mental hunting season was opened in nine 
counties in 1986 (Table 7-24). Season dates 
were formulated to avoid shooting migrating 
MVP geese. In 1986, the season was open six 
days from 25 to 30 September with a daily bag 
limit of two. From 1987 to 1991, the season was 
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held from | to 10 September with a bag limit of 
five. Beginning in 1992, the season was opened 
for nine days in early October and the limit was 
reduced to two geese. During 1993-1994, the 
early season in this zone was split into two seg- 
ments separated by Interstate 80. The season in 
the north segment was 7-15 October; in the 
south segment it was 21-29 October. In 1994, 
the Giant Canada Goose season was not offered 
in the Northeast Zone. At the request of the 
USFWS, a neck collar observation study of Giant 
Canada Geese was conducted in the Northeast 
Zone during September of 1994 to justify the 
setting of an early September Giant Canada 
Goose hunting season. Results of this study 


indicated that early September goose seasons 
would affect only giants and not migratory MVP 
geese (Montgomery and Stockman 1994). 
Consequently, the season was reestablished in 
1995 with a bag limit of five geese. 

Since the experimental season in 1986, the 
harvest of Giant Canada Geese in the Northeast 
Zone has ranged from nearly 1,700 in 1987 to 
almost 6,200 in 1993 (Table 7-25). For the 
1986-1995 period each hunter bagged an aver- 
age of 0.75 goose, or 0.24 goose per day afield. 
These low values indicate the difficulty in gain- 
ing hunting access to this flock on private land 
ina highly urbanized area. 


Table 7-24. Canada Goose hunting seasons in the Northeast Zone’, 1986 to 1998. 


Daily 

Season Bag and 

Length (possession) 
Year Season Dates (days) Shooting Hours Limits 
1986 25 Sep—30 Sep 6 1/2 hr before sunrise to sunset 2 (4) 
1987 01 Sep-10 Sep 10 1/2 hr before sunrise to sunset 5 (10) 
1988 01 Sep-10 Sep 10 Sunrise to sunset 5 (10) 
1989 01 Sep-10 Sep 10 Sunrise to sunset 5 (10) 
1990 01 Sep-10 Sep 10 Sunrise to sunset 5 (10) 
1991 01 Sep-10 Sep 10 1/2 hr before sunrise to sunset 5 (10) 
1992 03 Oct-11 Oct 9 1/2 hr before sunrise to sunset 2 (4) 
1993 07 Oct-15 Oct? 9 1/2 hr before sunrise to sunset 2 (4) 

21 Oct-29 Oct 

1994 No season 
1995 01 Sep-14 Sep 14 1/2 hr before sunrise to sunset pct O} 
1996 07 Sep-15 Sep 9 1/2 hr before sunrise to sunset 5 (10) 
1997 01 Sep-14 Sep 14 1/2 hr before sunrise to sunset 5 (10) 
1998 01 Sep-15 Sep 15 1/2 hr before sunrise to sunset S10) 


* Includes Cook, Du Page, Grundy, Kane, Kankakee, Kendall, Lake, McHenry, and Will counties. 


’ North of Interstate 80. 
© South of Interstate 80. 


Table 7-25. Estimated’ harvest and hunter activity in the Northeast Zone during the special Giant Canada 


Goose season, 1986 to 1993 and 1995. 


Days Afield Canada Geese Harvested 
Number 
of Per Per Per 
Year Hunters Number Hunter Number Day Afield Hunter 
1986° 3,106 8,824 2.8 1,677 0.19 0.54 
1987: 5,283 15425 2.9 1,660 0.11 Oni 
19882 4,246 Taste 2.6 2,270 0.20 0.53 
1989° 3°857 12,967 3.4 2,950 0.23 0.76 
1990' A715 12,767 3.0 2,878 O23 0.68 
19919 3,953 11,635 2.9 3,510 0.30 0.89 
1992" Desi 8,366 3.0 210 0.33 1.00 
1993: S53 18,339 Se 6,188 0.34 1.08 
1994 No season 
1995) 2,591 9,502 3./ 2,784 0.29 OZ 
Average 3,975 Vee 3.0 2,966 0.24 OS 





* State waterfowl hunting mail questionnaire. 
® Anderson (1988). 

‘ Anderson (1989). 

* Anderson and Williamson (1990). 

* Anderson and Williamson (1991) 


* Anderson and Williamson (1992). 
3 Anderson and Williamson (1993). 
" Anderson and Williamson (1994). 
' Anderson et al. (1995). 
! Anderson et al. (1997). 


Area Outside of Designated Canada Goose Zones. 
The allocated quota for the area outside of the 
designated Canada Goose zones was approxi- 
mately 20 percent of the total harvest objective 
for the entire state in 1995 (R.M. Whitton, 
unpubl. info.). The goose harvest outside of the 
designated Canada Goose zones for all species 
of geese from 1982 to 1993-1994 before the 
implementation of the North and Central Quota 
zones ranged from an estimated 6,800 in 1984 to 
40,100 during 1991-1992 (Table 7-26). During 
the same period, an average of approximately 6 
percent (609 to 2,760) of the total annual goose 
harvest outside of designated goose zones was 
composed of other (Lesser Snow and White- 
fronted) geese. A higher percentage (15.8%) of 
the goose harvest was taken coincidental to 
duck hunting outside of designated Canada 
Goose zones (Table 7-26) than in the Southern 
Quota Zone (2.9%) (Table 7-15), the Rend Lake 
Zone (1.9%) (Table 7-20), and the Tri-County 
Zone (3.5%) (Table 7-22). In areas outside of 
designated Canada Goose zones, an average of 
1.36 geese per hunter and 0.19 goose per day 
afield were harvested for all species of geese 
while hunters spent an average of 6.6 days afield 
for the 1982 through the 1993-1994 seasons 
(Table 7-26). 


THE LESSER SNOW 
GOOSE CONTRIBUTION 

The management and harvest of Lesser Snow 
Geese in Illinois has been incidental to that of 
Canada Geese. Generally, with the exception of a 
larger daily bag and possession limit, the hunt- 
ing regulations of Lesser Snow Geese were the 
same as for Canada Geese until 1981 (Table 
7-27). In recent years, hunting regulations for 
Lesser Snow Geese were further modified from 
those for Canada Geese. These regulatory 
changes resulted from the ability of the Illinois 
Department of Natural Resources (IDNR) to bet- 
ter monitor its harvest and, more importantly, 
the dramatic increase in the midcontinent pop- 
ulation of Lesser Snow Geese. 

Similar to Giant Canada Geese, most popula- 
tions of white geese, including Lesser Snow 
Geese, Greater Snow Geese, and Ross’ Geese, in 
North America have increased to record high 
levels (Abraham et al. 1996). The midwinter 
inventory of midcontinent Lesser Snow Geese in 
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the Mississippi and Central flyways has risen 
from about 0.8 million geese in 1969 to 2.7 mil- 
lion in 1995; however, the current actual popula- 
tion is likely between 4.5 and 6 million 
(Abraham and Jefferies 1997). The increase has 
been attributed to the expansion of agricultural 
cropland that enhanced the availability of 
dependable food resources and enlarged migra- 
tion and wintering ranges, the effects of refuges 
on migration routes, favorable climate condi- 
tions conducive to nesting on the breeding 
grounds, and reduced harvest rates (Abraham et 
al. 1996; Ankney 1996). Consequently, the 
annual survival of these geese has increased and 
the burgeoning numbers have caused serious 
ecological problems on staging, nesting, and 
brood-rearing habitats at several places in the 
eastern Canadian Arctic. As a result of the grow- 
ing concerns about the ecological devastation 
and its long-lasting effects on the breeding 
grounds, the Arctic Goose Joint Venture of the 
North American Waterfowl Management Plan 
established an expert working group to define 
the problem. This group recommended pro- 
active solutions that would decrease adult sur- 
vival and reduce the midcontinent numbers of 
white geese by 50 percent, or 5 to 15 percent 
each year, levels that can be sustained by their 
Arctic habitats (Batt 1997). 

With the growing population, hunting sea- 
sons and bag limits for Lesser Snow Geese have 
been expanded in many states and provinces. In 
Illinois, a spring hunting season was established 
in 1996 to help reduce the numbers of Lesser 
Snow Geese en route to the breeding grounds 
(Table 7-27). In February 1997, 335,000 Lesser 
Snow Geese were inventoried in southern 
Illinois and western Kentucky (Whitton 1997a). 
Additional regulatory control measures through- 
out North America will undoubtedly be incor- 
porated in ensuing years as suggested measures 
are debated, approved, and implemented. At 
this juncture in the rapidly changing popu- 
lations of Lesser Snow and Giant Canada Geese, 
one can only speculate as to what the compo- 
sition of the Illinois goose harvest will be in the 
decades ahead. 


ECONOMIC IMPORTANCE 
OF THE CANADA GOOSE 

The economic benefits of geese are being 
realized throughout Illinois, particularly in the 


inois 
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Table 7-27. Hunting seasons for Lesser Snow Geese, Ross’ Geese, Greater White-fronted Geese, and Brant 
outside of designated quota zones in Illinois, 1946 and 1981-1982 through 1998-1999". 


Year 


1946" 
1981-1982° 


1982 


1983 


1984 


1985 


1986 


1987 


1988-1989 


Pso-1990 


1990-1991 


1991-1992 


Toe 993 


1993-1994 


1994-1995 


#995—1996 


Species 


Snow/Brant 
Snow 


Snow 
White-fronted/Brant 


Snow 
White-fronted/Brant 


Snow 
White-fronted/Brant 


Snow 
White-fronted/Brant 


Snow 
White-fronted/Brant 


Snow 
White-fronted/Brant 


Snow 
White-fronted/Brant 
Snow 
White-fronted/Brant 
Snow 
White-fronted/Brant 
Snow/Ross’ 


White-fronted/Brant 


Snow/Ross’ 
White-fronted/Brant 
Snow/Ross’ 
White-fronted/Brant 
Snow/Ross’ 


White-fronted/Brant 
Snow/Ross’ 


White-fronted/Brant 


White-fronted/Brant 


Season Dates 


26 Oct-09 Dec 


)14 Oct-22 Dec 


(N 

(C)22 Oct-30 Dec 
(S)29 Oct-06 Jan 
(N)13 Oct-01 Dec 
(C)21 Oct-29 Dec 
(S)28 Oct-31 Dec 
(N)12 Oct-30 Nov 
(C)20 Oct-08 Dec 
(S)27 Oct-31 Dec 
(N)10 Oct-28 Nov 
(C)24 Oct-12 Dec 
(S)O1 Nov—20 Dec 
(N)16 Oct-24 Nov 
(C)24 Oct-02 Dec 
(S 
( 
( 
( 
( 
( 


N 

C)23 Oct-01 Dec 
S)30 Oct-08 Dec 
N)14 Oct-22 Nov 
C)22 Oct-30 Nov 
(S)29 Oct-07 Dec 


Same as the Canada 


Goose season 


Same as the Canada 


Goose season 


Same as the Canada 


Goose season 
(N)28 Sep—06 Oct 
N)19 Oct-28 Dec 
C)28 Sep—06 Oct 
C)01 Nov—10 Jan 
S)09 Nov—27 Jan 
N)28 Sep—06 Oct 
N)19 Sep-18 Dec 
C)28 Sep—06 Oct 
C)01 Nov-31 Dec 
S)09 Nov-17 Jan 


Same as the Canada 


Goose season 

(N)17 Oct-25 Dec 
(C)31 Oct-08 Jan 
(S)14 Nov—22 Jan 


Same as the Canada 


Goose season 


Same as the Canada 


Goose season 
(N)14 Oct-28 Jan 
(C)28 Oct-28 Jan 
(C)26 Feb-10 Mar 
(S)04 Nov—31 Jan 
(S)10 Feb-27 Feb 
(N)14 Oct-22 Dec 
(C)28 Oct-05 Jan 
(S)23 Nov—31 Jan 
(N)O9 Nov—29 Nov 


Dai 
4 
5 


N 


IS) Gt PS 


Limits 


ly Possession 


4 
10 
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Table 7-27. Continued. 


Year 


1996-1997 


1997-1998 


1998-1999 


Species 


Snow/Ross’ 


White-fronted/Brant 


Snow/Ross’ 


White-fronted/Brant 


Snow/Ross’ 


White-fronted/Brant 


Season Dates 


)12 Oct-12 Jan 
)25 Feb-10 Mar 
)26 Oct-26 Jan 
)25 Feb-10 Mar 
09 Nov-31 Jan 
08 Feb-02 Mar 
N)12 Oct-20 Dec 
C)26 Oct-03 Jan 
S)23 Nov-31 Jan 


N 
N 
: 
S 


> 
s 


a et 


N)04 Oct-07 Jan 
N)28 Feb-10 Mar 
C)18 Oct-14 Jan 
C)21 Feb-10 Mar 
S)15 Nov—01 Mar 
N)31 Oct-07 Jan 
C)21 Nov—29 Jan 

$)23 Nov-31 Jan 
N)08 Oct-27 Dec 
N)13 Feb-09 Mar 
C)22 Oct-03 Jan 

C)06 Feb-09 Mar 
S)26 Nov-10 Mar 


= 


)08 Oct-18 Oct 
09 Nov-29 Nov 


Daily 


10 


20 


Possession 


30 


30 


Unlimited 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


N 

N) 

N)O7 Dec—10 Jan 
C)22 Oct-25 Oct 
C)23 Nov—06 Dec 
C)14 Dec-31 Jan 
S)26 Nov—31 Jan 


* Seasons prior to 1981 had the same regulations for Lesser Snow Geese and White-fronted Geese as for Canada Geese (Table 7-7), except the 
daily bag and possession limits were generally 5 for Lesser Snow Geese and 2 for White-fronted Geese. 


®’ The Canada Goose season was closed. 


© Shooting hours were 1/2 hour before sunrise to 1/2 hour before sunset. 


* Shooting hours for this and subsequent seasons were 1/2 hour before sunrise to sunset. 


* Zones: N=North, C=Central, S=South. 


area of the former Fulton-Knox County Zone, as 
populations of Giant Canada Geese continue to 
spread and increase (Photo 7-13). However, the 
economic importance of the Canada Goose has 
traditionally been greatest in the Southern 
Quota Zone where the major segment of the 
MVP winters. 

The status of the MVP flock and the associated 
hunting success govern a multimillion dollar 
industry in southern Illinois. Indeed, each bird 
on the wing represents about $10 to the local 
economy (Thomas 1990). In the 1988-1989 goose 
hunting season, almost 70,500 hunter days afield 
were expended in the Southern Quota Zone 
(Whitton 1991la). As a result, owners of 92 
licensed commercial goose hunting clubs col- 
lected $1.4 million in fees (Thomas 1990). The 
benefits of goose hunting, however, fall not only 
to club owners but to motels, restaurants, 
sporting good stores, and other businesses as 
well. Approximately 25 percent of goose hunters 
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Photo 7-13. Since their reintroduction in west- 
central Illinois in 1969, numbers of Giant Canada 
Geese have increased throughout Illinois. 


in southern Illinois were of local origin; the 
remaining 75 percent traveled from outside the 
Southern Quota Zone (Thomas 1990). About 80 
percent of the nonlocal hunters stayed in motels; 
the remainder lodged with family or friends. 


Goose hunters in Williamson County staying in 
motels spent an average of $139 per day (Thomas 
1990). This expenditure included club fees, tips 
for guides, food, lodging, hunting gear, shotgun 
shells, and miscellaneous expenses. Local 
hunters and those with other accommodations 
spent about $60 per day afield (Thomas 1990). 
Huffstodt (1985) estimated that a two-day 
southern Illinois goose hunt in 1985 contributed 
approximately $250 to the local economy for 
lodging ($70), hunting club fees ($60), shells 
(S12), food and beverages ($50), gas ($20), goose 
picking and cleaning ($15), and a guide ($20). 
Anderson and Williamson (1992) reported 
that waterfowl hunters during the 1990-1991 
Illinois season spent an estimated $43 million, 
of which about $22 million was spent for hunting 
geese (Photo 7-14). Almost half of the Illinois 
waterfowl hunters spent between $100 and $500; 
another 21 percent reported expenditures of 
$500 to $1,000. Illinois waterfowl hunters spent 
an average of $743 per hunter or $58 per day 
afield during the 1990-1991 season. Goose 
hunting generated an estimated $9.2 million in 
the Southern Quota Zone, $2.9 million in the 
area of Rend Lake SP, and $2.2 million in the Tri- 
County Zone (Anderson and Williamson 1992). 
Furthermore, economists estimate that a 
hunter's dollar turns over 1.5—2.5 times within a 
community (Thomas 1990). Waterfowl hunters in 
the United States spent an estimated $544.5 
million in 1991, and Illinois ($34.5 million) 
ranked third in hunting-associated retail sales 
following California ($61.8 million) and Texas 
(S48.9 million) (Southwick Associates 1995). If 
waterfowl hunting were viewed as a business, it 





PHOTO BY MICHELLE M. GEORGI. 


Photo 7-14. Canada Geese are an important 
economic and recreational resource in Illinois. 
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would make the Fortune 500 list, ranking num- 
ber 491 (Southwick Associates 1995). 

Canada Geese also provide an important non- 
consumptive recreation resource. In the mid- 
1970s, over 150,000 visitors drove around the 
Horseshoe Lake WMA in Alexander County each 
year to view the flocks of wintering Canada 
Geese (Kennedy and Lewis 1977). Personnel at 
Crab Orchard NWR estimated that 275-300 peo- 
ple frequented their observation towers each 
day to view Canada Geese (Thomas 1990). 
Heinrich and Craven (1992) reported that an 
estimated $3.7 million was added to the econ- 
omy of the Horicon NWR area of Wisconsin in 
1986 as a result of Canada Goose hunters and 
viewers; this expenditure generated a total eco- 
nomic impact of $7-8 million in the area. 
Nonconsumptive users of waterfowl spent $3.3 
billion in the United States in 1991, with Illinois 
contributing $103 million to this total 
(Southwick Associates 1995). 


SUMMARY 

The dramatic increase in numbers of Canada 
Geese in Illinois during the past century and the 
associated biological, recreational, and eco- 
nomic aspects are remarkable. Illinois has his- 
torically been important for the Canada Goose; 
it supplied traditional wintering areas for the 
Mississippi Valley Population in southern 
Illinois and on the sandbars of the Mississippi 
River as well as nesting places for Giant Canada 
Geese. The resurgence of the prolific Giant 
Canada Goose has provided additional harvest 
and viewing opportunities, but its increasing 
numbers have also fostered changes in the dis- 
tribution and migration chronology of other 
Canada Geese, complications in monitoring 
Canada Goose populations, and nuisance 
problems. Furthermore, the harvest regulations, 
including zones, special seasons, quotas, and 
monitoring systems, are becoming more com- 
plex. All things considered, the appreciation and 
enthusiasm expressed for the Canada Goose 
and its abundant numbers are at levels today 
that would have seemed improbable during the 
early decades of the 1900s. 
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The Waterfowl Harvest 


Surveys of the annual harvest of waterfowl in the 
United States and Canada began in 1952 and 
1966, respectively. They provide information on 
the annual take of waterfowl that is essential to 
successful management. In the United States, 
questionnaires are mailed to a randomly selected 
sample of federal duck stamp purchasers for the 
Waterfowl Hunter Questionnaire Survey. Some of 
these hunters are asked to submit a wing from 
each duck (tail fans from geese) they bag to the 
U.S. Fish and Wildlife Service (USFWS) for the 
Waterfowl Parts Collection Survey. Hunters that 
participate in the parts survey are selected from 
successful respondents to the previous year's 
questionnaire and the parts surveys; about 80 per- 
cent are questionnaire survey respondents. 
Estimates of hunter success and the age, sex, and 
species composition of the harvest are derived 
from the wing and tail fan collection and from the 
questionnaires. These estimates are then applied 
to the total number of hunters in order to obtain 
an estimate of the harvest by species. A similar 
system is used to estimate the harvest in Canada, 
except that hunters are required to purchase a 
federal migratory bird hunting permit rather than 
a duck stamp. 


CANADA 

Cooch (1984b) reported an average of about 
389,000 active waterfowl hunters in Canada 
during 1976-1981; 18,000 (4.6%) of these 
hunters were from the United States, primarily 
from Minnesota, Michigan, and Wisconsin. 
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Hunters from the United States averaged 6.2 
percent of the duck harvest and 9.5 percent of 
the goose harvest in Canada from 1976 to 1981. 

From 1972 to 1995, the annual duck harvest in 
Canada ranged from over 4.2 million in 1976 to 
about 1.5 million in 1992 (Appendix 12, Table 1). 
The highest average numbers of ducks harvested 
from 1980 to 1992 were in the provinces of 
Ontario, Quebec, and Alberta, with Ontario 
accounting for more than 33 percent; most geese 
were harvested in Saskatchewan, Manitoba, and 
Alberta, together accounting for over 64 percent 
(Table 8-1). The most abundant species of ducks 
harvested in Canada from 1980 to 1992 were 
Mallards and American Black Ducks, which repre- 
sented 40.2 percent and 12.0 percent of the total 
duck harvest, respectively (Appendix 12, Table 2). 
Canada Geese accounted for 67.9 percent of the 
total goose harvest in the provinces with an 
average of about 451,000 harvested each year from 
1980 to 1992. The number of Mallards harvested in 
Canada between 1972 and 1995 varied from over 
1.9 million in 1976 to approximately 523,000 in 
1993: most of the Mallard harvest in Canada has 
typically occurred in Alberta, Saskatchewan, and 
Ontario (Appendix 12, Table 3). 


UNITED STATES, THE 
MISSISSIPPI FLYWAY, 
AND ILLINOIS 

The majority of ducks and geese harvested in 
North America, excluding Mexico, are taken in 
the United States (Photo 8-1). From 1988 
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Table 8-1. Averages of the estimated annual duck and goose harvests in the provinces of Canada, 


1980-1992”. 

Province Ducks 
Newfoundland 95,938 (2) 
Prince Edward Island 29,018 (123) 
Nova Scotia 96,920 (4.2) 
New Brunswick 62,910 (2.8) 
Quebec 446,508 (19.5) 
Ontario 769,131 (3376) 
Manitoba 1/5310 (Led) 
Saskatchewan 187,347 (8.2) 
Alberta 295 554 eee. o) 
British Columbia 123,541 (5.4) 
Northwest Territory S735 (0.3) 
Yukon i Asnlles (0.1) 
Total 2,20) 328 410051) 


Geese Total 
10,633 wera 106,571 
18,420 (2.9) 47,438 

8,645 (1.4) 105,565 
5162 (0.8) 68,072 
81,444 (12.9) 527,952 
semi, Ghee) 852,216 
189,536) 99 (22.0) 314,852 
145,935" > (23.0) 333,282 
121 93 7a oS) 415,291 
17,098 (257) 140,639 
1,006 (0.2) 6,739 
291 (<0.1) 1,903 


633,192, 7 (100.0) 2,920,520 


? Calculations made with data from Wendt and Hyslop (1981); Metras (1984,1985); Metras and Wendt (1986); Dickson and Metras (1987); 
Dickson (1989); Boersma (1990); Legris and Levesque (1991a, 1991b); Levesque et al. (1993). 
® 1992 data are preliminary (H. Levesque, Canadian Wildlife Service, pers. comm.). 


° Percent of total ducks harvested. 
° Percent of total geese harvested. 





PHOTO BY JACK D. EHRESMAN. 


Photo 8-1. The majority of ducks harvested in 
North America are taken in the United States. 


through 1995, 81.0 percent of the North 
American duck harvest and 75.2 percent of the 
goose harvest occurred in the United States 
(Table 8-2). Hunters in the United States har- 
vested 81.3 percent of the Mallards bagged in 
North America, whereas higher percentages of 
goldeneyes, mergansers (except for Hooded), 
and American Black Ducks were shot in Canada, 
in each instance about 55-60 percent of the 
harvest for that species. 

Federal duck stamps were first sold in the 
United States in 1934 for $1.00. The price has 
increased seven times since then to a high of 
$15.00 in 1991 (Table 8-3). The highest number 
of federal duck stamps sold was over 2.4 million 
in 1970 and 1971; the lowest number was about 
445,700 in 1935 during the economic depression 
and dust bowl era when duck populations were 


low and regulations became more restrictive, 
including the prohibition of baiting and live 
decoys. The purchase of federal stamps declined 
from 1978 to 1992 with a slight resurgence in 1994 
and 1995. The highest number of federal stamps 
has always been sold in the Mississippi Flyway. 
Since 1970 the second highest number has been 
purchased in the Atlantic Flyway with the Central 
Flyway generally ranking third. The number of 
federal stamps sold in the flyways from 1991 to 
1995 averaged approximately 600,700 in the 
Mississippi Flyway, 295,300 in the Atlantic Flyway, 
251,900 in the Central Flyway, and 202,100 in the 
Pacific Flyway (Table 8-4). Not all persons who 
purchase federal or state waterfowl stamps hunt: 
some purchase them for collections. 

Federal estimates for 1986-1990 and 
1991-1995 indicated that the average number of 
days adults hunted waterfowl was about six to 
eight in all flyways (Table 8-4). The average num- 
ber of birds harvested in the flyways during the 
season by adult hunters ranged from about four 
to nine ducks and one to two geese. Averages in 
the Mississippi Flyway for 1991-1995 indicated 
that about 521,400 adults each hunted 8.1 days 
during a season and harvested about 6.5 ducks 
and 1.4 geese; in Illinois during this period, an 
average of more than 45,000 adults each hunted 
9.2 days and harvested approximately 4.7 ducks 
and 1.9 geese. Over 498,000 hunter days afield 
were expended each year in Illinois from 1991 to 
1995, approximately 4.9 million in the 
Mississippi Flyway and about 1.6-1.8 million in 
each of the other flyways (Table 8-4). 
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Table 8-2. Average harvest of ducks and geese in the United States, Canada, and North America (excluding 


Mexico), 1988—-1995°. 


United 

Species States Percent? 
Mallard: 2,745,717 81.3 
American Black Duck 1o5et 14 40.7 
Gadwall 503,139 93.7 
American Wigeon 418,982 90.4 
Green-winged Teal 877,633 85.8 
Blue-winged/ 

Cinnamon teals 349,169 90.5 
Northern Shoveler 219,236 93.4 
Northern Pintail 283,728 85.2 
Wood Duck 811,709 86.6 
Redhead 60,402 74.0 
Canvasback 28,975 me 
Greater Scaup 28,763 54.6 
Lesser Scaup 161,718 jf 
Ring-necked Duck S11;052 BEE 
Goldeneyes 50,391 44.4 
Bufflehead 97,612 76.7 
Ruddy Duck 135812 87.9 
Oldsquaw 14,416 67.7 
Scoters 29,055 50.8 
Eiders 25,988 51.9 
Hooded Merganser 48,770 65.4 
Other mergansers 22,906 43.4 
Other ducks 113597 97.0 
Total ducks P3539 29" 81.0 
Canada Goose 1,360,015 Sey, 
Snow Goose Pah i polo tere 70.8 
Blue Goose 134,802 fe 
White-fronted Goose 133,483 756 
Brant 18,852 97.4 
Other geese 14,188 67.7 
Total geese LASER dhe: Tisy?) 





North 
Canada Percent? America 
6aile23> 18.7 3 -5)/61952 
225-934 59.3 381,024 
33,659 6.3 Siete) //SY/ 
44,677 9.6 463,658 
144,966 (a 1,022,599 
36,655 9.5 385,824 
iis, ols 6.6 234,849 
49,109 14.8 BSZcoy, 
2595s siz 937,662 
21192 26.0 81,594 
8,073 Zales 37,048 
23,945 45.4 52,708 
65,120 28.7 226,838 
89,509 223 401,161 
63,027 Bao 113,418 
29,579 233 127.191 
1,895 W221 eo 
6,885 B23 217301 
28,095 49.2 57,149 
mys Mahe 48.1 50,100 
255/50 34.6 Tae 
29,815 56.6 527720 
359 3.0 11,956 
1-725, WAZ 19.0 9,064,240 
AS / ele al ANAM. 8 1,797,186 
112,038 29.2 383,421 
39,234 DES 174,036 
43,188 24.4 176,672 
506 2.6 19,358 
6,783 32.3 20,971 
638,908 24.8 2,571,692 


* Calculations made with data from Martin, Geissler, et al. (1990, 1991); Martin, Padding, et al. (1992); Martin and Padding (1993, 1994, 1995, 


1996, 1997): and Levesque et al. (1993). 
> Percent of North American harvest. 
© Data do not include domestic Mallards for 1988, 1989, and 1991. 


* Includes American Black Duck x Mallard hybrids and domestic Mallards (1988-1995). 


Federal estimates for 1961-1995 suggested 
that the number of adult waterfowl hunters in 
Illinois varied from a low of 34,100 in 1962 when 
hunting regulations were exceptionally restrictive 
to a high of 71,300 in 1970; these were also the 
low and high years in number of adult waterfowl 
hunters in the Mississippi Flyway with 329 800 in 
1962 and 864,600 in 1970 (Table 8-5). Federal 
estimates for the seasonal bag per adult water- 
fowl hunter during 1961-1995 ranged from a low 
of about 2.3 in 1962 to a high of 8.0 in 1983 in 
Illinois and 3.3 and 10.6 in 1962 and 1995, 
respectively, in the Mississippi Flyway. 

Since 1961, the Mallard has been the leading 
species of duck harvested in the Mississippi 
Flyway, the Wood Duck has generally been sec- 
ond, and the Green-winged Teal typically third 


(Table 8-5, Photo 8-2). The Gadwall has usually 
occupied the fourth position since the mid-1970s. 
For 1991-1995, the five species with the highest 
average harvest in Illinois were the Mallard, Wood 
Duck, Green-winged Teal, Gadwall and Ring- 
necked Duck (Table 8-6). This ranking was also 
reflected in the Mississippi Flyway over this 
period except for the fifth position which was 
occupied by the Blue-winged Teal. During 
1991-1995, the five species with the highest har- 
vest in all flyways combined were the Mallard, 
Wood Duck, Green-winged Teal, Gadwall, and 
Blue-winged Teal. 

During 1991-1995, the Mississippi Flyway 
accounted for approximately 67 percent of the 
Blue-winged Teal harvest in the United States, 
65 percent of the Lesser Scaup, 61 percent of the 


inois 
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PHOTO BY MICHELLE M. GEORGI. 


Photo 8-2. The Mallard has been the most abundant duck harvested in the United States each year, and the 
Mississippi Flyway has traditionally led the nation in the harvest of Mallards and total ducks. 


Wood Duck, 54 percent of the Ring-necked Duck, 
54 percent of the Gadwall, 51 percent of the 
Mallard, 45 percent of the Redhead, 44 percent 
of the Canvasback, and 41 percent of the Green- 
winged Teal (computed from Table 8-6). The 
Pacific Flyway led in the harvest of 3 species, 
with about 53 percent of the Northern Pintail, 45 
percent of the American Wigeon, and 41 percent 
of the Northern Shoveler harvest. Approximately 
74 percent of the American Black Ducks were 
harvested in the Atlantic Flyway. 

The total number of ducks harvested in the 
United States during the regular season varied 
during 1961-1995 (Table 8-7). Low estimates of 
the nationwide harvest occurred in 1962 (4.2 
million) and 1988 (5.0 million); high harvests 
were achieved in 1970 (15.5 million) and 1975 
(15.1 million). An annual average of 6.7 million 
ducks were harvested in the United States 
during 1961-1965; that value more than doubled 
for 1976-1980 with an average of 14 million. The 
average of total ducks harvested in the United 
States during 1986-1990 (7.1 million) and 
1991-1995 (8.0 million) were the only periods 
besides 1961-1965 when the total harvest aver- 


aged less than 11 million (Table 8-7). The largest 
proportion of the nation’s duck harvest tradi- 
tionally has been in the Mississippi Flyway 
where 26.6 to 50.1 percent of the ducks were 
harvested from 1961-1995 (Table 8-7). Between 
20.7 and 45.9 percent of the nation’s duck 
harvest occurred in the Pacific Flyway from 1961 
to 1995; 10.1 to 21.6 percent were harvested in 
the Central Flyway and 10.8 to 20.1 percent in 
the Atlantic Flyway. 

The Mallard harvest in the United States has 
varied between 1.4 million in 1962 and 5.3 million 
in 1970 (Table 8-8). From 1988-1991, the nation’s 
Mallard harvest fell below 2.5 million, thereby 
satisfying the intentions of the USFWS to 
decrease the harvest by 25 percent through more 
restrictive hunting regulations. Low breeding 
populations and poor habitat conditions on the 
breeding grounds were the forces behind these 
restrictions. The highest percentage of the 
nation’s Mallard harvest during 1961-1995 
occurred in the Mississippi Flyway (31.2-53.6%), 
followed by the Pacific Flyway (21.2-46.5%), the 
Central Flyway (12.4-25.6%), and the Atlantic 
Flyway (5.0—13.6%). 
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Table 8-7. US. Fish and Wildlife Service estimates of the regular season harvest for all ducks in the United 
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States, 1961—1995*. The percentage of the harvest in each flyway is in parentheses. 


Year 





1961 
1962 
1963 
1964 


1965 


Average 


1966 
1967 
1968 
1969 


1970 


Average 


Mera 
172 
1973 
1974 


12745 


Average 


1976 
177, 
1978 
1979 


1980 


Average 


1981 
1982 


1933 


Atlantic 
Flyway 


737,800 
(13.8) 
742,000 
Cl7.9) 
905,000 
(12.5) 
993,700 
(11.9) 
1,021,400 
(12.3) 


879,980 
(331) 


1,400,500 
(12.0) 
1,331,200 
(10.8) 
1,372,000 
Clee) 
1,802,300 
(14.3) 
1,980,000 
C8) 


1,577,200 
C1Set) 


1,720,100 
(12.6) 
1,644,600 
Ol2e3) 
1,547,200 
(13-3) 
1,732,700 
(13.8) 
1,858,100 
(12:3) 


1,700,540 
(12.8) 


2,093,400 
(14.1) 
1,881,900 
(14.3) 
1,945,900 
(13.0) 
1,849,500 
(k321) 
1,936,300 
(14.9) 


1,941,400 
(13.8) 


1,889,900 
(15.9) 
1,608,600 
(14.1) 
1,669,800 
(13.4) 


Mississippi 
Flyway 


1,746,700 
(S257) 
1,129,200 
(26.6) 
2,505,300 
(34.6) 
3,536,800 
(42.3) 
3,311,400 
(39.8) 


2,445,880 
(36.5) 


4,721,400 
(40.5) 
4,506,400 
(36.6) 
2,383,600 
(2925) 
4,278,100 
(34.0) 
6,175,700 
(39,9) 


4,413,040 
(36.7) 


5,207,100 
(38.1) 
4,836,200 
(36.3) 
4,421,400 
(38.0) 
5,058,500 
(40.3) 
6,387,700 
(42.2) 


5p oe OO 
(3971) 


5,843,500 
(3973) 
5,794,200 
(43.9) 
6,115,000 
(40:7) 
6,197,200 
(43.9) 
5,712,000 
(44.0) 


she Petal) 
(42.3) 


5,286,100 
(44.4) 
4,715,100 
(41.2) 
5,580,800 
(44.8) 


Central 
Flyway 


788,300 
(14.8) 
428,000 
(10.1) 
1,002,400 
(13.8) 
1,308,000 
(15.6) 
1,079,300 
(13.0) 


921-200 
Giee,) 


1,959,800 
(16.8) 
LIZT OY 
(16.5) 
1,222,400 
(15.1) 
2,402,200 
(19.1) 
2,830,700 
(1873) 


2,088,560 
(17.4) 


2,703,400 
(19.8) 
2,876,200 
(21.6) 
2,363,400 
(20.3) 
2,105,500 
(16.8) 
2,796,800 
(18.5) 


2,569,060 
(19.4) 


2,682,700 
(18.0) 
2,336,600 
ERED) 
2,856,900 
(19.0) 
20127 00 
(18.3) 
2,014,400 
Gees 


2,495,660 
(17.8) 


1,957,900 
(16.4) 
2,1 39;200 
(18.7) 
2,059,700 
(165) 


Pacific 
Flyway 


2,065,900 
B87) 
1,947,700 
(45.9) 
2,832,100 
(3931) 
PSPS A GW 
(30.2) 
2,914,200 
(35.0) 


2,457,920 
(36.7) 


3,570,000 
(30.6) 
4,438,200 
(36.1) 
3,095,000 
e3) 
4,108,200 
(32.6) 
4,480,100 
(29.0) 


3,938,300 
(32.8) 


4,049,000 
(29/6) 
3,964,100 
(29.8) 
3,305,700 
(28.4) 
3,656,600 
(2951) 
4,091,400 
(27.0) 


3,613,360 
(28.7) 


4,256,200 
(28.6) 
3,192,800 
(24.2) 
4,099,500 
(27.3) 
3,475,500 
(24.6) 
3,309,800 
(25:5) 


3,666,760 
(26.1) 


2,774,000 
(2353) 
2,986,200 
(26.1) 
8, 1574700 
(2523) 


United States 


Total 
5,338,700 


4,246,900 
7,244,800 
8,368,200 


8,326,300 


6,704,980 


11,651,700 
12,303,500 
8,073,000 
12,590,800 


15,466,500 


12,017,100 


13,679,600 
133320508) 
11,637,700 
12,553,300 


15,134,000 


13,265,140 


14,875,800 
13,205,500 
15,017,300 
14,109,900 


12,°972,50¢ 


14,036,200 


11,907,900 
11,445,400 


12,468,000 


Table 8-7. Continued. 





Atlantic Mississippi 
Year Flyway Flyway 

1984 1,810,400 5,526,000 
(14.9) (45.6) 

1985 1,400,600 3,965,700 
as) (43.4) 

Average 1,675,860 5,014,740 
(14.7) (43.9) 

1986 1,412,600 3,982,300 
(15.4) (43.5) 

1987 1,388,600 3,605,000 
Rigen) (40.8) 

1988 1,001,200 1,918,200 
(20.1) (38.4) 

1989 1,156,900 2,597,300 
(18.6) (41.8) 

1990 1,086,400 2,609,700 
(17.6) (42.4) 

Average 1,209,140 2,942,500 
Giving) (41.6) 

1991 1,183,000 2,835,300 
(19.1) (45.7) 

1992 1,010,700 2,882,100 
(16.2) (46.1) 

1993 1,104,600 2,957,500 
(16.2) (43.5) 

1994 1,147,400 3,801,000 
(13,9) (45.9) 

1995 1,695,800 6,236,700 
(13.6) (50.1) 

Average 1,228,300 3,/42,520 
(15.4) (46.8) 


* Data taken from Gamble and Peterson (1997:68). 


Within the Mississippi Flyway, federal harvest 
estimates from 1961 to 1995 indicated that most 
ducks were taken in Louisiana (12.1—33.6%) 
followed by Minnesota (9.7—25.5%) (Table 8-9). 
From 1974 to 1995, Arkansas typically ranked 
third (7.6-19.1%), Wisconsin fourth (6.4-13.1%), 
and Illinois fifth (4.2-8.1%). 

Most of the Mallard harvest in the Mississippi 
Flyway during 1961-1995 generally occurred in 
Arkansas (7.2—31.0%) with harvests in Minnesota 
(6.5—26.0%), Louisiana (4.1-19.7%), Wisconsin 
(5.9-17.7%), and Illinois (6.7-14.9%) contri- 
buting substantially (Table 8-10). Federal 
estimates for number of Wood Ducks harvested 
in the Mississippi Flyway from 1961-1995 
demonstrated that Louisiana (11.5-29.6%), 
Minnesota (11.5—25.3%), and Wisconsin 
(8.8-20.2%) were the three most important 
states in number of Wood Ducks bagged (Table 
8-11). Other states with substantial harvests 
included Illinois (4.1-11.5%), lowa (3.8-10.6%), 
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Central Pacific United States 
Flyway Flyway Total 

2,218,300 2,568,000 Za 227 OO 
(18.3) (21.2) 

1,421,800 2,35/7,/00 9,145,800 
(eS) (25.8) 

1,958,640 2,/68,720 11,417,960 
(i 72) (24.2) 

Pie OO 72 PS) ||, {OKO 9,159,100 
(16.5) (24.6) 

1,643,300 2,202,800 8,839,700 
(18.6) (24.9) 

746,100 1,323,800 4,989,300 
(15.0) (26.5) 

918,700 1,544,900 6,217,800 
(14.8) (24.8) 

910,000 1,549,900 6,156,600 
(14.8) (2572) 

1,146,160 le Aa 30 7,072,380 
(16.2) (2551) 

753,400 1,434,300 6,206,000 
C1251) (7341) 

834,000 1,526,100 6,252,900 
(ies) (24.4) 

975,800 1,763,000 6,800,900 
(14.3) (25.9) 

1,378,000 1,949,600 8,276,000 
(16.7) (23.6) 

1,926,500 Ze eOO 12,436,100 
(15.5) (20.7) 

17S, S4e 1,850,020 7,994,380 
(14.7) (23.1) 

Arkansas (0.8-10.9%), and Mississippi 
(0.9-10.4%). 


Canada Geese account for almost the entire 
goose harvest in Illinois, and the number has 
been increasing (Table 8-12). From 1991-1995, 
the federal estimate for the average annual 
Canada Goose harvest in Illinois was about 
90,400. Of the Canada Geese harvested in the 
United States from 1991-1995, more were taken 
in the Mississippi Flyway (42.8%) than in the 
Central Flyway (23.5%), Atlantic Flyway (18.1%), 
or Pacific Flyway (15.2%) (Table 8-12, Photo 8-3). 
More snow geese were harvested each year from 
1981-1995 in the Central Flyway than in the three 
other flyways combined. The highest number of 
Lesser Snow Geese harvested each year in the 
Mississippi Flyway usually has been in Louisiana; 
however, the number of Lesser Snow Geese 
harvested in Arkansas surpassed that in Louisiana 
in 1995 (Gamble and Peterson 1997) (Photo 8-4). 
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Table 8-8. U.S. Fish and Wildlife Service estimates of the regular season harvest of Mallards in the United 


Waterfowl of Illinois 


States, 1961—1995*. The percentage of the harvest in each flyway is in parentheses. 


Year 


1961 
1962 
1963 
1964 


1965 


Average 


1966 
1967 
1968 
1969 


1970 


Average 


zl 
ISA 
ios 
1974 


UM IEs 


Average 


1976 
eer. 
1978 
SAS) 


1980 


Average 


1981 


1982 


Atlantic 
Flyway 


105,000 
(5.0) 
116,000 
(8.3) 
137,100 
(557) 
163,000 
(5.5) 
160,800 
(6.6) 


136,380 
(6.0) 


223,100 
(6.0) 
231,300 
(525) 
257,800 
(O77) 
330,400 
(8.8) 
356,200 
(6.7) 


2197700 
ial) 


S39 00 
(6.8) 
358,000 
(J33) 
335,800 
(8.0) 
383,600 
(8.3) 
409,300 
(8.1) 


365,160 
(et) 


478,400 
(973) 
388,100 
(8.7) 
442,400 
(8.7) 
437,800 
(9-1) 
435,000 
(9.3) 


436,340 
(9.0) 


444,600 
(10.2) 
396,000 
(10.1) 


Mississippi 
Flyway 


866,900 
(41.2) 
437,700 
(31.4) 
926,300 
(38.4) 
1,321,000 
(44.7) 
919,200 
(37.9) 


894,220 
(39.6) 


1,650,000 
(44.0) 
177327300 
(41.4) 

830,900 
(3122) 
1,431,600 
(38.2) 
2529/00 
(47.7) 


1,634,860 
(41.6) 


2,163,700 
(43.1) 
PesUV0 
(39.8) 
1,687,900 
(40.1) 
2,244,900 
(48.6) 
2,518,200 
(50.0) 


2,112,960 
(44.4) 


2,409,600 
(47.0) 
2,270,200 
(50.8) 
2,29 7500 
(44.6) 
2,346,100 
(48.7) 
2,347,400 
(50.1) 


2,326,080 
(48.2) 


2,062,100 
(47.2) 
1,781,500 
(45.3) 


Central 
Flyway 


409,000 
(19.4) 
190,500 
(i Sy7) 
404,500 
(16.8) 
510,100 
Ae2) 
318,000 
(13.1) 


366,420 
(16.2) 


687,400 
(18.3) 
807,800 
(19.3) 
546,200 
(20.5) 
802,500 
(21.4) 
1,055,200 
(19.9) 


LEDOLO 
(19.8) 


1,231,800 
(24.5) 
1,255,400 
(25.6) 
1,007,000 

(739) 
809,500 
Ol7e>) 
934,900 
(18.6) 


1,047,720 
(22.0) 


875;/00 
(19.0) 
789,500 
aere) 
1,059,800 
(20.9) 
923,100 
(1932) 
786,800 
(16.8) 


906,980 
(18.8) 


784,400 
(18.0) 
683,100 
(17.4) 


Pacific 
Flyway 


722,400 
(34.3) 
647,900 
(46.5) 
945,300 
(39.2) 
963,500 
(32:6) 
1,030,500 
(42.4) 


861,920 
(38.2) 


1,186,400 
(3147) 
1,413,400 
(33.8) 
1,029,600 
(38.6) 
13187,700 
(31:7) 

1 357;200 
(25.6) 


1,235,000 
(31.4) 


1,287,000 
(25.6) 
1,337,500 
(2735) 
1,175,800 
(28.0) 
1,182,000 
(25.6) 
tye 00 
(23%) 


1,231,480 
(25.9) 


1,259;900 
(24.6) 
1,020,100 
(22.8) 
1,306,400 
(25.8) 
1,107,700 
(23.0) 
1,113,000 
(23.8) 


1,161,420 
(24.0) 


1,074,500 
(24.6) 
1,076,100 
(2753) 


United States 


Total 
2,103,300 


173925,00 
2,413,200 
2,957,500 


2,428,500 


2,258,940 


3,746,900 
4,184,800 
2,664,500 
3,752,200 


5,298,800 


3,929,440 


5,021,600 
4,901,000 
4,206,500 
4,620,000 


aA Sey .218) 0) 


4/5752) 


5,123,600 
4,467,900 
5,065,700 
4,814,700 


4,682,200 


4,830,820 


4,365,600 


3,936,700 
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Table 8-8. Continued. 


Atlantic Mississippi Central Pacific United States 

Year Flyway Flyway Flyway Flyway Total 

1983 417,400 2,017,900 772,600 1,239,000 4,446,900 
(9.4) (45.4) (17.4) (27.9) 

1984 382,700 1,796,200 742,800 1,030,100 3,951,800 
(9.7) (45.5) (18.8) (26.1) 

1985 319,900 1,532,900 510,800 978,000 3,341,600 
(9.6) (45.9) (1.573) (29.3) 

Average 392,120 1,838,120 698,740 1,079,540 4,008,520 
(9.8) (45.9) (17.4) (26.9) 

1986 362,600 1,550,000 586,500 900,200 3,399,300 
(10.7) (45.6) (17.3) (26.5) 

1987 340,400 1,458,700 612,500 818,000 3,229,600 
(10.5) (45.2) (19.0) ¢ (25.3) 

1988 256,600 868,100 323,700 557,500 2,005,900 
(12.8) (43.3) (16.1) (27.8) 

1989 321,500 1,094,700 335,200 605,100 2,356,500 
(13.6) (46.5) (14.2) (25.7) 

1990 266,800 1,091,100 327,000 635,000 2,319,900 
Gls) (47.0) (14.1) (27.4) 

Average 309,580 2220) 436,980 703,160 2,662,240 
(11.6) (45.5) (16.4) (26.4) 

1991 317,700 1,189,700 293,700 573,900 2,375,000 
(13.4) (50.1) (12.4) (24.2) 

1992 294,100 250,500 366,500 648,300 2,559,400 
Wake)! (48.9) (14.3) (25.3) 

1993 312,400 1,338,300 398,100 705,500 2,754,300 
hides) (48.6) (14.5) (25.6) 

1994 328,600 1,524,700 511,000 Pee OO 3,121,400 
(10.5) (48.8) (16.4) (24.3) 

195 417,000 2,368,000 695,500 936,900 4,417,400 
(9.4) (53.6) (15.7) (2152) 

Average 333,960 1,534,240 452,960 724,340 3,045,500 
(11.0) (50.4) (14.9) (23.8) 


* Data taken from Gamble and Peterson (1997:68). 





PHOTO BY MICHELLE M. GEORGI. PHOTO BY STEPHEN P. HAVERA. 


Photo 8-3. More Canada Geese are harvested in Photo 8-4. More Lesser Snow Geese were usually 
the United States than any other species of geese, harvested in Louisiana each year than in any other 
and more Canada Geese were harvested in the state in the Mississippi Flyway from 1962 to 1995. 

Mississippi Flyway from 1986 to 1995 than in any The highest proportion of snow geese has been 


other flyway. bagged in the Central Flyway. 


inois 
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326 Waterfowl of Illinois 


Table 8-12. Averages of U.S. Fish and Wildlife 


Service annual estimates of the Canada Goose and 
snow goose harvests for Illinois and the flyways in 
the United States for 1981-19857, 1986-1990", and 


1991-1995°. The percentage of the United States 
harvest in each flyway is in parentheses. 





Canada Snow 
Geese Geese’ 
Ilinois 
1981-1985 37 5A5 2,264 
1986-1990 T4237 550 
1991-1995 90,392 1,096 


Mississippi Flyway 


1981-1985 306,932 (26.7) 124557 (26.7) 

1986-1990 437,567 (37.0) VS037 (22) 

1991-1995 610,280 (42.8) 106,320 (25.5) 
Atlantic Flyway 

1981-1985 394,605 (34.3) 26,021 (5.6) 

1986-1990 332,347 (28.1) 20/588. (5,9) 

1991-1995 258,800 (18.1) 21,020 (5.0) 


Central Flyway 


1931-1965 Paayepsie V4 VAGKS)) rap kaye) bey Gey) 
1986-1990 241,429 (20.4) 216,242 (62.3) 
ESM Ree 335;/80 {23:5) 253,600 (60.8) 


Pacific Flyway 


1981-1985 212,963 (18.5) 5/526 (1224) 

1986-1990 170,441 (14.4) 36,545 (10.5) 

1991-1995 216:440)(15:2) 36,340 (8.7) 
United States 

1981-1985 il, 10, 33) 465,652 

1986-1990 1,181,784 847,022 

1991-1995 1,427,020 417,280 


» An average was calculated for 1981-1985 with annual data 

from Carney et al. (1983, 1984, 1985, 1986, 1987). 

An average was calculated for 1986-1990 with annual data from 
Carney et al. (1988); Martin, Novara, et al. (1989); Martin, 
Geissler, et al. (1990, 1991); Martin, Padding, et al. (1992). 

© An average was calculated for 1991-1995 with annual data from 
Martin and Padding (1993, 1994, 1995, 1996, 1997). 

Greater Snow Geese are harvested in the Atlantic Flyway and 
Lesser Snow Geese in all flyways. 


o 


a 


The estimated numbers of Canada Geese 
harvested in the Mississippi Flyway has steadily 
increased from 82,900 in 1962 to a high of 
779,800 in 1995 (Table 8-13). In fact, Canada 
Geese were second only to Mallards in the 
Mississippi Flyway waterfowl harvest during the 
1988-1995 hunting seasons (Martin et al. 1990, 
1991; Martin et al. 1992; Martin and Padding 
1993, 1994, 1995, 1996, 1997). During 1962-1995, 
the five states in the Mississippi Flyway with the 
largest harvest of Canada Geese were 
Minnesota, Wisconsin, Michigan, Illinois, and 
Missouri, but considerable variation in the har- 
vest existed among these states each year. The 


majority of the Canada Geese harvested in 
Illinois are from the Mississippi Valley 
Population; those harvested in Minnesota and 
Missouri are mainly from the Eastern Prairie 
Population. Canada Geese from the Southern 
James Bay Population, and to some extent the 
Mississippi Valley Population, pass through 
Michigan (Bellrose 1980a). The numbers of 
Giant Canada Geese present during December 
in Wisconsin, Michigan, and Illinois increased 
noticeably from 1983-1995 (Gamble and 
Peterson 1997), and the proportion of these 
geese has increased in the harvest. Rusch, 
Wood, et al. (1996) estimated that about half of 
the Canada Goose harvest in the Mississippi 
Flyway during the 1994-1995 season were 
giants. Data for 1990-1994 also indicated that 
giants accounted for 50 percent of the 
Mississippi Flyway Canada Goose harvest fol- 
lowed by Mississippi Valley Population (35%), 
Eastern Prairie Population (10%), Tall Grass 
Prairie Population (3%), and Southern James Bay 
Population (2%) (Rusch 1997). 


A CLOSER LOOK AT THE 
ILLINOIS HARVEST 

Few states are as fortunate as Illinois in the 
ability to document waterfowl hunting on private 
duck clubs and public hunting areas throughout 
the state. Records from several clubs go back 
more than a century. More recent data come to 
us through the efforts of the Illinois Department 
of Natural Resources (formerly the Illinois 
Department of Conservation [IDOC]) which 
required all private clubs to be registered and to 
record their harvest for several years prior to 
1991. The Department also maintains check 
Stations at designated state waterfowl hunting 
areas and estimates the harvest at others (Fig. 
8-1). It also estimates the statewide waterfowl 
harvest through a mail questionnaire program 
implemented by William L. Anderson in 1981 
based on a random sample of waterfowl hunters 
purchasing Illinois duck stamps. In addition, the 
USFWS provides harvest data through its 
Waterfowl Hunter Questionnaire Survey. 


Historical Records of Private Duck Clubs 
The Illinois River valley harbors a long and 

interesting duck club tradition. Some private 

clubs were established in the 1880s, and their 
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Figure 8-1. Illinois Department of Natural 

Resources public waterfowl hunting areas in Illinois, 

1996 (DeLorme Mapping 1991; Willms et al. 1993: 

Illinois Department of Natural Resources 1996a). 
REGION | 

1-Anderson Lake Fish and Wildlife Area 

2-Banner Marsh Fish and Wildlife Area 

3-Blanding Wildlife Management Area, Federal Land 

4-Lake DePue Fish and Wildlife Area 

5-Donnelley Fish and Wildlife Area 

6-Marshall Fish and Wildlife Area 

7-Mississippi River Pool 12 

8-Mississippi River Pool 13 

9-Mississippi River Pool 14 

10-Mississippi River Pool 16 

1 1-Mississippi River Pool 17 

12-Mississippi River Pool 18 

| 3-Pekin Lake Fish and Wildlife Area 

14-Powerton Lake Fish and Wildlife Area 

15-Rice Lake Fish and Wildlife Area 

16-Sinnissippi Lake 

17-SnakeDen Hollow Fish and Wildlife Area 

18-Sparland Conservation Area 

19-Spring Lake Conservation Area 

20-Starved Rock State Park 

21-Woodford County Fish and Wildlife Area 


REGION 2 
22-Braidwood Lake Fish and Wildlife Area 
23-Chain-O-Lakes State Park 


Waterfowl Harvest 


24-Des Plaines Conservation Area 

25-Heidecke Fish and Wildlife Area 

26-Kankakee River State Park 

27-Mazonia Fish and Wildlife Area 

28-Redwing Slough/Deer Lake State Natural Area 
29-William A. Powers Conservation Area 


REGION 3 
30-Clinton Lake State Recreation Area 
31-Fox Ridge State Park 
32-Shelbyville Fish and Wildlife Area 


REGION 4 
33-Batchtown Waterfowl Area 
34-Calhoun Point Waterfowl! Area 
35-Ft. de Chartres Historical Site 
36-Fuller Lake Waterfowl! Area 
37-Glades-12 Mile Island Waterfowl Area 
38-Godar-Diamond-Hurricane Island Waterfowl Area 
39-Horseshoe Lake State Park (Madison County) 
40-Kaskaskia River Fish and Wildlife Area 
41-Kidd Lake State Natural Area 
42-Mississippi River Pool 21 
43-Mississippi River Pool 22 
44-Mississippi River Pool 24 
45-Oakford Conservation Area 
46-Piasa Island Waterfowl Area 
47-Quincy Bay Federal Land 
48-Ray Norbut Fish and Wildlife Area 
49-Red’s Landing Waterfowl Area 
50-Rip-Rap Landing Waterfowl Management Area 
51-Sangamon County Conservation Area 
52-Sanganois Conservation Area 
53-Sangchris Lake State Park 
54-Stump Lake Waterfowl! Area 
55-Turkey Bluffs Fish and Wildlife Area 


REGION 5 
56-Bluff Lakes Federal Land 
57-Cache River Natural Area 
58-Campbell Pond 
59-Carlyle Lake Wildlife Management Area 
60-Chauncey Marsh Natural Area 
61-Crab Orchard National Wildlife Refuge 
62-Dog Island Wildlife Management Area 
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63-Horseshoe Lake Wildlife Management Area (Alexander 


County) 
64-Kinkaid Lake Fish and Wildlife Area 
65-LaRue Swamp Federal Land 
66-Mermet Lake Fish and Wildlife Area 
67-Oakwood Bottoms Federal Land 
68-Rend Lake State Park 
69-Saline County Fish and Wildlife Area 
70-Stephen A. Forbes Fish and Wildlife Area 
71-Ten Mile Creek Fish and Wildlife Area 
72-Union County Wildlife Management Area 
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records provide valuable insights into the 
success and species composition of the harvest 
during the days of legalized spring hunting, 
baiting, and live decoys. 

Hunting records for the Duck Island Club in 
Fulton County on the Illinois River began in 1885 
(Table 8-14). It should be noted when examining 
these old accounts that the spring hunting 
season of ducks ended in 1914 and the taking of 
Wood Ducks was illegal in Illinois from 1914 to 
1940 and then again during the 1954 and 
1956-1958 hunting seasons (Bellrose 1976, 
1990). From 1885 to 1934, the harvest per day 
afield generally varied between 10 and 15; legal 
limits varied from 12 ducks per day to no bag 
limit. Exceptional hunter success occurred in 
1894 (30.9 ducks per day afield), 1928 (19.7 ducks 
per day afield), and 1929 (18.7 ducks per day 
afield). In 1935, the daily legal limit was lowered 
to 10, baiting and live decoys were prohibited, 
and shotguns were limited to three shells; each 
of these regulations was a response to depressed 
continental numbers of ducks during severe 
drought conditions in the 1930s. Lower harvest 
success is reflected in the harvest per day afield 
(8.6-8.7) for 1935-1938 (Table 8-14). Harvest per 
day afield was generally less than 3.0 between 
1961 and 1985. Waterfowl harvests at the Duck 
Island Club rivaled those of the famed Winous 
Point Shooting Club in Ohio. Duck harvest at 
Winous Point was generally above 10 ducks per 
day afield from 1880 to 1930 with peaks of 14 and 
16 in 1880 and 1920 (Kroll and Bart 1994). Since 
1955, hunter success rates at Winous Point have 
fallen to about 3 ducks per day afield. 

Percentages of the species composition of the 
duck harvest were available for various periods 
from the Duck Island Club records (Table 8-15). 
The percentage of Mallards in the duck harvest 
was noticeably lower (about 40%) during 
1885-1900 compared with higher percentages in 
subsequent periods. The percentages of teals 
and diving ducks (Lesser Scaups, Ring-necked 
Ducks, Canvasbacks, and Redheads) were higher 
during 1885-1900 compared with later periods 
(Table 8-15). The species composition during 
1885-1900 when spring hunting was legal 
reflects the differences in migration chronology. 
Mallards pass through Illinois very rapidly in the 
spring whereas teals and diving ducks, parti- 
cularly Lesser Scaups and Ring-necked Ducks, 
linger. Consequently, a lower percentage of 


Table 8-14. Total duck harvest and harvest per day 
afield at the Duck Island Club in Fulton County, 
Illinois, periodically during 1885-1985. 


Year Harvest Harvest Year Harvest Harvest 


per Day per Day 
Afield Afield 
1885 1,086 4.5 1944 1,114 8.9 
1886 3,360 14.5 1945 125s 8.9 
1887 T3753 11.0 1946 946 5.2 
1888 1,478 A3el 1947 510 33 
1894 ila is VP 30:8 1948 782 eMe 
1895 2,441 g.) 1949 778 — 
1896 7,148 11.8 1950 489 Zo 
1897 3,476 8.5 food 969 33 
1898 5,007 10.7 1952 980 Cpe. 
1899 8,863 12e9 1253 718 rare 
1900 3,491 8.3 1954 1,286 3:3 
1901 258 ise 1955 1,045 BL 
1914 iS 12.4 1956 elie — 
STS 1375 10.0 1ooy 820 3.8 
1916 2,996 (alee 1958 332 3.2 
WW 3,019 14.1 1959 The 3.4 
1918 1,023 13.1 1960 820 3.4 
1979 3,022 12.6 1961 356 1.8 
1920 2,684 12.3 1962 77 171 
Az) Shaler 12.0 1963 586 pais) 
122 2,206 13.3 1964 274 Pas 
1923 1,774 9.6 1965 167 1.4 
1924 izlog 123 1966 214 rvs 
1925 2,288 ae 1967 262 2.4 
1926 1 3e 10.1 1968 oat LZ 
L227 2,058 9.6 1969 324 2.6 
1928 4,555 197 1970 479 35 
1929 3,426 18.7 seed 234 2.6 
1930 2,287 10.9 1972 162 2M 
1931 2,242 12.4 1975 274 2.0 
19352 1,946 e.0 1974 4] 0.6 
1933 1,949 1120 1975 13¢ 13 
1934 1,486 10.6 1976 273 2.6 
1935 W2oU 8.7 179 332 2.4 
1236 1,540 8.6 1978 134 1.0 
1937, 1,365 — 1979 242 2.0 
1938 1,696 8.6 1980 208 Ligh 
1939 2,004 Os? 1981 83 1.4 
1940 1,437 — 1982 2h 1.4 
1941 1,443 Ted 1983 102 leg 
1942 1355 7.4 1984 160 is 
1943 1,457. buy, 1985 Lis HRS, 


* Data not available. 


Mallards and a higher percentage of teals, 
Lesser Scaups, and Ring-necked Ducks were 
shot in the spring than in the fall. 

Analyses of hunting success at the New 
Crystal Lake Club in Henderson County from 
1889-1908 disclosed an average of 3.2 ducks per 
day afield harvested during the fall compared 
with 5.4 in the spring. Not only was hunter 
success higher, but an average of over 58 days 
afield was expended in the spring compared 
with a lower average of nearly 42 days afield in 
the fall. Both the higher success rate and more 
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Table 8-15. Species composition expressed as percentages of the duck harvest at the Duck Island Club in 


Fulton County, Illinois, for various periods, 1885-1985. 





Years 
Species 1885-1900 1914-1925 1926-1938 1939-1950 1951-1970 1971-1985 
Mallard 27 82.3 84.0 88.4 75.9 
42.9° 
American Black Duck 0.1 0.6 1.6 1.0 Oey 
Northern Pintail 6.8 7.0 8.0 4.5 23 2.4 
Blue-winged Teal 9.8 ony, 0.8 0.4 2.0 
23015 
Green-winged Teal cy 225 2.0 ore Hig 
American Wigeon iss 3.0 1.4 Ze Gey, ee, 
Gadwall 0.2 hex 0.6 Te 0.4 0.6 
Scaups 10.6 0.2 0.1 0.2 O31 0.7 
Ring-necked Duck 79 0.8 1.0 1.6 Os) 0.4 
Canvasback 14 0.5 0.1 0.1 0.0 0.0 
Redhead jee Os On 0.1 0.1 0.2 
Wood Duck 4.1 Closed Closed 03 ez, 15 
Northern Shoveler 1 0.1 1.0 
Canada Goose 0.1 0.8 0.6 
Blue and snow geese 0.0 0.5 0.3 
Other 0.1 0.1 0.4 
Total harvest 37,686 26,780 26,990 TAs), 12,249 2,586 


* Mallards and American Black Ducks and Blue-winged and Green-winged teals were not recorded separately during 1885-1900. 


hunting days expended in the spring influenced 
the species composition of the harvest prior to 
the prohibition of spring hunting in 1914. The 
elimination of the shooting of Wood Ducks in 
spring greatly aided their comeback in the 
United States (Bellrose 1985). 

The Swan Lake Club, organized in 1885 and 
located along the Illinois River in Marshall 
County, also has a long and rich hunting tradi- 
tion. In 1928, duck hunting began on 15 
September, and hunters at the Swan Lake Club 
harvested almost 6,800 ducks, or about 19 ducks 
per day afield for the season (Table 8-16). One 
member alone shot 666 ducks that year. The 
major species in the 1928 harvest were Mallards 
(67.9%), Northern Pintails (18.7%), and Ring- 
necked Ducks (6.4%). A somewhat similar 
species composition was reported for 1929 when 
the club harvested about 4,300 ducks. The 
number of ducks harvested per day afield varied 
between 9.5 and 11.9 from 1930 to 1934. The 
effects of poor waterfowl production during the 
dust bowl were apparent in 1939 when 6.4 ducks 
were harvested per day afield and the total duck 
harvest was about 870. The harvest at the Swan 
Lake Club under restrictive regulations (30-day 
season and 3-bird limit) in 1990 averaged over 
64 percent Mallards, about 18 percent Wood 
Ducks, 6 percent American Black Ducks, and over 
5 percent Green-winged Teals; the number of 
ducks bagged per day afield was 1.6. 


Hunters at the Princeton Club in Bureau 
County harvested about 37,700 ducks during 
1925-1931, an average of 7.9 ducks per day 
afield; from 1934 to 1939, more than 21,600 
ducks were bagged, an average of 7.0 ducks per 
day afield (Photo 8-5). The peak harvest 
occurred in 1927 when 10.6 ducks were bagged 
per day afield yielding over 9,500 ducks for the 
season. The harvest at the Princeton Club for 
1925-1931 and 1934-1939 was composed of 91 
percent Mallards, 4 percent Northern Pintails, 2 
percent teals, and | percent American Wigeons. 

Hawkins et al. (1939) reported that private 
hunting clubs in Mason County harvested more 
ducks (11,192) in 1938 and averaged more ducks 
per day afield (6.6) than any other county bor- 
dering the Illinois River. Clubs in Bureau County 
led all others in the upper Illinois River with a 
total harvest of over 7,200 ducks and an average 
of 5.8 ducks per day afield. Clubs in Morgan 
County harvested a total of about 1,750 ducks, 
an average of 5.7 ducks per day afield, the most 
of any county in the lower Illinois River in 1938. 


A More Contemporary Look at 
Private Duck Clubs 

During 1975-1981, 582 private duck clubs were 
registered in Illinois (see Figure 2—3 in Chapter 2, 
“History and Traditions’) compared with 792 in 
1941 (Bellrose 1944a). In 1963, Illinois had an 
estimated 1,413 private waterfowl hunting clubs, 
more than any other state in the Mississippi 
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Table 8-16. Total duck harvest, species composition of the harvest, and harvest per day afield at the Swan 
Lake Club in Marshall County, Illinois, for various years, 1928-1990. 








Total Harvest per 
Year Harvest Day Afield 
1928 6,777 19.3 
1929 4,289 — 

1930-1934? 1,437-2,638 9.5-11.9 

1939 869 6.4 
(KEAS 207 29 
1985 346 3.0 
1990 220 1.6 


* Data not available. ° Species composition not available. 





* Ww 
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Photo 8-5. Hunters, many years before this scene, at 
the renowned Princeton Club in Bureau County har- 
vested an average of 7.9 ducks per day afield for the 
1925-1931 seasons. 


Composition of Harvest 


Percent of 

Species Total 
Mallard 67.9 
Northern Pintail 18.7 
Ring-necked Duck 6.4 
American Wigeon Pas: 
Mallard 67.0 
Northern Pintail sey 
Ring-necked Duck 9.0 
American Black Duck 2.4 
Mallard 76.5 
Northern Pintail 9.3 
Green-winged Teal 8.2 
Mallard 68.4 
Green-winged Teal 255 
American Black Duck ree 
Northern Pintail 4.4 
Ring-necked Duck 2.0 
Mallard 54.9 
Northern Pintail 28.9 
Green-winged Teal 6.9 
American Wigeon 6.4 
Wood Duck iia 
Mallard 64.5 
Wood Duck tier 
American Black Duck 6.4 
Green-winged Teal ae 


Flyway (Barclay and Bednarik 1968). At that time, 
an estimated 5,000 private waterfowl clubs con- 
trolled a minimum of 2.5 million acres (1.0 mil- 
lion ha) of waterfowl habitat in the Mississippi 
Flyway, and as much as an impressive 22 percent 
of the moderate-to-high value wetland habitat in 
the flyway was under private duck club control 
(Barclay and Bednarik 1968). In 1963, about 50 
percent of the private waterfowl clubs in the 
Mississippi Flyway were membership clubs, 28 
percent were owner-guest clubs, and 19 percent 
were daily fee clubs. For an average private club 
during that era, only 62 percent of the annual 
days of use were spent hunting waterfowl; 38 per- 
cent were devoted to other types of outdoor 
recreation such as fishing, bird-watching, and 
picnicking (Barclay and Bednarik 1968). 

The majority of private duck clubs in Illinois 
during 1975-1981 were clustered along the 
Illinois River (see Figure 2-3 in Chapter 2, 
“History and Traditions”). Clubs existed in 49 of 


the 102 counties with most occurring in Mason 
County (76), followed by Marshall (58), Putnam 
(41), Bureau (39), and Woodford (34) counties. 
Of the 582 licensed private duck clubs in the 
state, between 301 and 382 reported their har- 
vest each year from 1977 to 1981. 

The six counties in Illinois with the highest 
annual duck harvest on private clubs from 1977 
to 1981 are given in Table 8-17. Over the 5-year 
period, 10 counties achieved this rank: Mason, 
Putnam, Woodford, Marshall, Cass, Will, 
Henderson, Madison, La Salle, and Bureau. 
Eight of the 10 bordered the Illinois River and 2, 
Henderson and Madison, were in_ the 
Mississippi River valley (Photo 8-6). Mason, 
Putnam, Woodford, and Marshall were among 
the top 6 counties with the highest duck harvest 
each of the 5 years. Cass County was among this 
group for 3 of the 5 years, but the remaining 5 
counties achieved this rank for only | or 2 of the 
5 years. Historically the Illinois River has hosted 
higher numbers of ducks during the fall migra- 
tion because of its numerous bottomland lakes 
and because of refuges associated with private 
duck clubs. 

For 1977-1981, the highest average duck 
harvest from reporting clubs by county were 
Mason, about 6,475 ducks on 52 clubs; Putnam, 
6,450 on 23 clubs; Woodford, 6,360 on 24 clubs; 
Marshall, 2,400 on 28 clubs; Cass, 2,340 on 19 
clubs; Will, 1,640 on 11 clubs; Henderson, 2,120 
on 21 clubs; Madison, 1,770 on 2 clubs; La Salle, 
2,360 on 24 clubs; and Bureau, 2,450 on 19 
clubs. The neighboring counties of Putnam, 
Bureau, La Salle, Marshall, and Woodford bor- 
dering Peoria Pool of the Illinois River provided 
the best hunting on private duck clubs in Illinois 
for the 1977-1981 period. The adjacent counties 
of Mason and Cass bordering LaGrange Pool of 
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PHOTO BY JACK D. EHRESMAN. 


Photo 8-6. Eight of ten counties with the highest 
recorded duck harvest at private clubs from 1977 to 
1981 bordered the Illinois River. 


the Illinois River provided the next highest har- 
vest of ducks at private clubs in the state. 


Comparing the Public 
and Private Harvest 

Duck hunting, as we have seen, is an extremely 
popular sport in Illinois. Anderson et al. (1997) 
estimated that between about 38,760 and 54,750 
people hunted ducks each year in Illinois 
between 1981 and 1995 (Photo 8-7, Table 8-18). 
The estimated number of days afield for duck 
hunting varied from about 350,100 in 1990 to 
703,500 in 1981, the duck harvest ranged from 
around 185,700 in 1988 to 403,400 in 1983, and 
the number of ducks harvested per hunter during 
the season ranged from 4.3 in 1988 to 8.9 in 1995. 

Prior to 1940, most of the duck hunting in 
Illinois occurred on streams, rivers, farm ponds, 


Table 8-17. Counties with highest duck harvest registered at private duck clubs in Illinois, 1977-1981. The 


number of harvested ducks reported is in parentheses. 


Year 

1977 Mason Putnam Woodford 
(6,313) (6,298) (5,395) 

1978 Mason Woodford Putnam 
(7,924) (6,683) (4,623) 

1979 Woodford Mason Putnam 
(7,301) (6,914) (57151) 

1980 Putnam Woodford Mason 
(6,629) (5,937) (5,470) 

1981 Putnam Woodford Mason 
(9,529) (6,489) (5,761) 


Counties 

Cass Marshall La Salle 
(2,065) (1,679) (1631) 
Madison Marshall Cass 
(2,991) (2g) 2) (2,685) 
Bureau Marshall Will 
(3,279) (2,755) (2,266) 
Bureau Henderson Marshall 
(3,646) (2,861) (2,685) 
Marshall Henderson Cass 
(2,167) (1,992) (1,822) 
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Table 8-18. Hunter activity and duck and American Coot harvest during the regular duck season in Illinois as 
estimated from Illinois Department of Conservation/IIlinois Department of Natural Resources mail 


questionnaires, 1981—1995°*. 





Number Days Afield 
of per 
Year Hunters Number Hunter 
1981 54,744 703 534 12.9 
1982 SZP220) 646,394 12.4 
1983 50,440 651,409 12.9 
1984 49,715 606,325 22 
1985 5 sb2 556,800 10.8 
1986 53,588 638,090 11.9 
1987 51,704 SoKsy ill HZ 10.8 
1988 As 233 381,985 8.8 
1989 43,841 407,478 9.3 
1990 38,759 350,119 9.0 
1991 42,911 B9Se247, 9.2 
1992 B27 2 B22 TS 9.2 
1993 40,941 366,656 9.0 
1994 44,447 475,264 10.7 
1995 42,499 482,620 iit 


@ Data from Anderson et al. (1997). 





PHOTO BY JACK D. EHRESMAN. 
Photo 8-7. Between 39,000 and 55,000 sportsmen 
hunted ducks annually in Illinois between 1981 and 
1995. 

cornfields, private duck clubs, and daily fee clubs. 
Public waterfowl hunting areas became more 
common in the 1940s, and their importance has 
increased over the years. Anderson (1983) found 
that only 18 percent of the days afield occurred on 
private clubs in Illinois during the 1981 season 
compared with 40.3 percent on public hunting 
areas and 41.7 percent on other areas (Photo 
8-8). 

Approximations for the number of ducks 
harvested statewide and on private and public 
hunting areas were compared for 1977-1981 
(Table 8-19). The average number of ducks 
harvested annually during that period according 
to club records was about 44,700. For the same 
interval, an average of over 56,600 was recorded 
and estimated to be harvested each year on 








Ducks Number of 

per Day per American 
Number Afield Hunter Coots 
337,984 0.48 Only, 4,950 
B27 2154 OS 6.26 5,905 
403,416 0.62 8.00 10,472 
a5 on ies 0.59 abe 102 
316,920 ORey 6.17 Bide 
379,580 0.59 7.08 Lohe 
289,019 0.52 5.59 2,694 
185,728 0.49 4.30 1,936 
224,266 0.55 SG alz 2,049 
197,185 0.56 5.09 2,287 
307,570 0.78 ina ea Oa 
2 \eM27 0.60 sya, 3 Lhe 
217,600 0.59 Spee 1,445 
246,944 0.52 5.56 3,880 
B72 92 0.78 8.88 3,386 





Re ~ ha’ 
PHOTO BY JACK D. EHRESMAN. 


Photo 8-8. Approximately 40 percent of the days 
afield spent pursuing ducks in Illinois occurred 
on public hunting areas in 1981. These hunters 
enjoyed a successful morning at Rice Lake Fish 
and Wildlife Area. 


public hunting areas. The total of nearly 101,400 
ducks harvested annually from these two 
sources was only 27.4 percent of the average 
Illinois annual harvest of approximately 369,900 
as estimated by the USFWS for the same period. 

Anderson (1984) determined from his mail 
questionnaire that 22.9 percent of the 1982 
Illinois duck harvest occurred on private duck 
clubs, 37.3 percent on public hunting areas, and 
39.8 percent on other areas. The 60 percent of 
the 1982 Illinois duck harvest that occurred on 
both the public areas and private duck clubs 
combined as reported by Anderson was more 
than double the 27 percent recorded by private 
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Table 8-19. Illinois duck harvest recorded on private duck club registers, recorded and estimated for state 
and federal public areas, and estimated by mail for the entire state by the U.S. Fish and Wildlife Service and 


the Illinois Department of Conservation, 1977-1981. 


Recorded and 
Estimated for 





Private Public Hunting 
Year Duck Clubs Areas 
1977 38,898 58,439 
1978 48,785 72,444 
1979 47,384 O25 
1980 46,085 46,855 
1981 42,528 50,867 


* Gamble (1992:18). 
> Anderson (1985). 


duck clubs and recorded and estimated at pub- 
lic hunting areas for 1977-1981 (Table 8-19). It 
appears that many ducks shot at private clubs 
were not recorded and, to some degree, those 
shot on public areas were not accurately 
reported or estimated. From discussions with 
members of several private clubs, apparently 
only about half of the duck harvest on private 
clubs was recorded, but in years with low har- 
vest, possibly 75 to 80 percent of the private club 
harvest was reported. Some club operators 
believe that as many ducks were shot in corn- 
fields as on private duck clubs in certain regions 
of the state. Likewise, Anderson (1985) found 
that the number of ducks checked by hunters at 
an IDOC public hunting area was only about 50 
percent of the number reported on a subsequent 
questionnaire sent to hunters who registered at 
that same area. 


Harvest per Day Afield. Bellrose (1944b) has 
estimated that in 1933 when the use of baiting 
and live decoys was permitted, the duck harvest 
in the Illinois Valley was 8 to 11 times greater in 
proportion to the duck population than in 194] 
when baiting and live decoys were not permit- 
ted. Hawkins and Bellrose (1939) estimated that 
there were at least 44 ducks per acre (109 per ha) 
of water in the Illinois River valley in 1938. The 
total harvest (including cripples) was approxi- 
mately 65,000 ducks, nearly one per acre (2.5 per 
ha) of water or one out of every 44 ducks (2.3%) 
that entered the Illinois Valley in 1938. Bellrose 
(1944b) estimated that a minimum of 19.5 
million ducks passed through the Illinois River 
valley from 1938 to 1942. For the same period, 
he calculated a minimum of about 636,000 


Total for 
Private and Mail Estimates for Illinois 
Public Areas Federal? State? 
97,337 330,500 
ale229 Ae SOO) 
102,009 404,400 
92,940 323,300 
93,395 SA) (NOG 397,208 


ducks harvested, or 3.3 percent of the flight. 

In 1938, there were 350 licensed hunting clubs 
in twelve counties along the Illinois River. 
Hunters at these clubs harvested approximately 
45,500 ducks, or nearly 90 percent of the ducks 
bagged along the Illinois River. Hunters not 
belonging to clubs harvested an additional 6,500 
ducks for a total of 52,000 birds bagged along 
the river. Data from 18 clubs revealed that dab- 
bling ducks made up 97 percent of the total har- 
vest; however, Hawkins and Bellrose (1939) 
suggested that Lesser Scaups probably ranked 
second or third to Mallards in the overall duck 
harvest in the Illinois River valley in 1938. 

In 1942, 276 private hunting clubs in the 
Illinois River valley harvested more than 59,500 
Mallards and American Black Ducks, about 4,900 
Northern Pintails, and 4,150 Lesser Scaups 
(Bellrose 1944b). The average annual harvest per 
club in the Illinois River valley during 1935-1942 
ranged from 132 to 396 ducks, and the harvest 
per day afield ranged from 5.2 to 7.2 ducks. 
During the same period, the most harvested 
species were Mallards and American Black 
Ducks, Northern Pintails, Lesser Scaups, and 
Green-winged Teals (Bellrose 1944b). Bellrose 
(1944a) determined that private clubs along the 
Illinois River averaged 1.3 more ducks per day 
afield in 1940, 1.8 more in 1941, and 0.3 more in 
1942 than private clubs along the Mississippi 
River. 

Bellrose (1944b) recorded an average of 6.1] 
ducks harvested per day afield at 248 reporting 
private duck clubs for 1935-1942. These clubs 
averaged an annual harvest of about 64,100 
ducks for this period. Recent analyses for 354 
reporting private clubs for 1977-1981 indicated 
an average yearly harvest of over 44,700 ducks, 
or about 1.9 ducks per day afield (Photo 8-9). 
Hunter success on private clubs measured by 
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harvest per day afield has decreased noticeably 
from the 1935-1942 era when season regula- 
tions were generally more liberal (see Table 2—2 
in Chapter 2, “History and Traditions”). 

In 1938, hunters at 64.4 percent of 253 private 
clubs along the Illinois River reported harvesting 
150 or fewer ducks, 7.1 percent harvested 500 or 
more ducks, and 6.3 percent harvested more 
than 1,000 ducks (Hawkins et al. 1939). Of the 
301-382 private duck clubs that reported their 
harvest from 1977 to 1981, an average of 140 
(39.5%) of them hosted hunters that shot at 
least 50 ducks each year. Clubs where hunters 
shot 50 or more ducks per year accounted for 
about 62 percent of the recorded harvest of all 
private duck clubs. Thus, over 60 percent of the 
ducks harvested at private clubs in Illinois from 
1977 to 1981 were shot on approximately 40 per- 
cent of the clubs, likely a result of their size, 
location, and management practices. 

Hunter success on private clubs has tradition- 
ally been higher than on public shooting areas. 
For example, the average number of ducks 
harvested per day afield on four public areas 
(Sparland Conservation Area, Woodford County 


PHOTO BY JACK D. EHRESMAN. 


Photo 8-9. From 1977 to 1981, hunters at private 


clubs in Illinois averaged about 1.9 ducks per day 
afield. 


Fish and Wildlife Area, Spring Lake Conservation 
Area, and Chautauqua National Wildlife Refuge) 
for the 1941 and 1942 seasons was 1.3 compared 
with an average of 6.1 ducks harvested per day 
afield for 244 private clubs in Illinois. At Rice 
Lake Fish and Wildlife Area in Fulton County, the 
harvest of ducks per hunter was about 1.3 in 
1944 and 1.0 in 1945 (Lueth 1945) (Photo 8-10). 
Anderson Lake Fish and Wildlife Area in Fulton 
County was a private club before becoming a 
public hunting area in the 1940s. From 1923 to 
1938, the harvest at Anderson Lake averaged 7.4 
ducks per day afield, but the success rate 
decreased to 0.7 duck per day afield from 1968 to 
1983 under more restrictive regulations. Nagel 
and Low (1971) compared waterfowl harvest 
records of a private club and an adjacent public 
shooting area in Utah, 1932-1965. Their compar- 
ison indicated that the daily bag limit restricted 
the harvest at the private club but had little 
effect on the kill at the public shooting area. 
Bellrose (1944b) found similar results in Illinois. 






PHOTOS BY R. HODDE. 


Photo 8-10. Duck hunters drawing for blinds and 
embarking to hunt at Rice Lake Fish and Wildlife 
Area in 1944. 


Nagel and Low (1971) found that other regula- 
tions had comparable effects on both private 
and public areas. 

Private hunting clubs have higher success in 
harvesting ducks because of guides, fewer 
hunters, and generally better management for 
waterfowl on large clubs in terms of food 
resources, water manipulation, and rest days. 
From a survey conducted in 1963, Barclay and 
Bednarik (1968) concluded that private club 
hunters hunted less frequently during a season, 
shot more ducks per day, and bagged fewer ducks 
per man than typical flyway hunters. They con- 
cluded that private club hunters did not secure a 
disproportionate share of the yearly waterfowl 
harvest but that hunting on private clubs yielded 
more productive results for effort expended. 

The average number of total ducks harvested 
annually and the average annual number of 
ducks harvested per day afield at IDOC public 
hunting areas with check stations were deter- 
mined from 1962 to 1983 (Table 8-20). The area 
with the highest annual average for this period 
was Batchtown Waterfowl Area with an average 
of over 5,200. Three other areas averaged in 
excess of 2,000 ducks. Four areas averaged 
nearly one duck per day afield: Lake DePue, 
Batchtown, Godar-Diamond-Hurricane Island, 
and Sanganois. The yearly average of the 
number of ducks per day afield for IDOC areas 
with check stations was 0.73 from 1968 to 1983, 
as it was from 1972 to 1983 at all state areas 
where the harvest was monitored by check sta- 
tions or estimated. This value is noticeably 
lower than the average of 1.85 ducks per day 
afield for private clubs from 1977 to 1981. 

The harvest at 31 state public hunting areas 
varied among years from 1986 to 1995 (Table 
8-21). The three areas with the highest average 
annual duck harvest for 1986-1995 were Carlyle 
Lake Wildlife Management Area (6,139), Rend 
Lake State Park (5,253), and Sanganois 
Conservation Area (3,667). An estimated 11,100 
ducks were bagged at Carlyle Lake in 1987, over 
7,500 were harvested at Sanganois in 1986, and 
more than 7,500 were taken at Rend Lake in 
1991. The average number of ducks harvested 
per day afield at the state sites varied between 
about 0.4 and 1.3 birds for 1986-1995 with an 
average for all areas of 0.85. The highest average 
number of geese harvested annually on state 
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Table 8-20. Average annual number of ducks har- 
vested and ducks harvested per day afield at Illinois 
Department of Conservation public hunting areas 
with check stations, 1962-1983. 


Average 

Annual Ducks 
Number Harvested 
of Ducks per Day 


Area Years Harvested Afield 


1968-1983 644 0.63 
1962-1983 5,246 0.95 
1964-1983 1,006 0.55 
Heidecke FWA 1978-1983 260 O77, 
Lake DePue FWA 1975-1983 667 0.97 
Glades-12 Mile Island WA 1965-1983 1,209 0.63 
Godar-Diamond-Hurricane 
Island WA 
Horseshoe Lake SP* 





Anderson Lake FWA? 
Batchtown WA? 
Calhoun Point WA 


1962-1983. 2,345 0.95 
1974, 1975, 
1977-1980, 
198271983. 1,221 0.88 


Marshall FWA 1972-1983 1,281 0.61 
Mermet Lake FWA 1972-1983 1,349 0.61 
Quincy Bay 1968-1972, 

1974 ih, S51 0:51 


Rice Lake FWA 
Sanganois CA® 

Spring Lake CA 

Stump Lake WA 
Woodford County FWA 


1968-1983 948 0.60 
1968-1983 2,270 0.95 
1968-1983 979 O59 
1962-1963 261s 0.78 
19178-1983 el Oy, 0.86 


@ Fish and Wildlife Area. 
® Waterfowl Area. 

< State Park. 

* Conservation Area. 


areas from 1986 to 1995 occurred at Rend Lake 
(2,917), Union County (1,059), Carlyle Lake 
(436), and Horseshoe Lake in Alexander County 
QUT 


Species Composition. Species composition of the 
total duck harvest in Illinois from 1977 to 198] 
was examined from three sources: USFWS esti- 
mates of the duck harvest, private duck club 
harvest registers required by the IDOC, and the 
harvest on 17 IDOC public areas that maintained 
check stations (Table 8-22). Data from these 
sources indicated that the five species represent- 
ing the highest percentage of the duck harvest in 
Illinois for this period were the Mallard, Wood 
Duck, Green-winged Teal, American Wigeon, and 
Lesser Scaup. All sources ranked the Mallard and 
Wood Duck as the top two species in the harvest. 
The Mallard was by far the leading duck, averag- 
ing from about 50 to 67 percent of the bag, fol- 
lowed by the Wood Duck with around 7 to 14 
percent. The third, fourth, and fifth ranking 
Species varied among Green-winged Teal, 
American Wigeon, and Lesser Scaup and gener- 
ally constituted an average of about 3 to 7 per- 


inois 
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Table 8-22. Duck species constituting the highest percentages of the total duck harvest in Illinois from U.S. 
Fish and Wildlife Service statewide harvest estimates, private duck club harvest registers, and Illinois 
Department of Conservation check station records for public areas, 1977-1981. Records from private duck 


clubs in the Illinois River valley were used for 1935-1942. 


Percentage of Total Duck Harvest 


1977-1981 1935-1942? 
Federal eS 
Statewide Private IDOC Private 

Species Estimates Duck Clubs Public Areas Duck Clubs 
Mallard 49.8 67-2 53.2 70.6° 
Green-winged Teal ial 6.6 6.3 4.1 
American Wigeon 4.8 4.3 375 2a 
Gadwall 4.5 2a 3:2 1.6 
Northern Pintail 20 2.6 33 9. 
American Black Duck 1.6 ig3 0.9 — 
Blue-winged Teal 13 Ted eet Hey 
Northern Shoveler 0.9 0.5 1.1 12 

All dabbling ducks 72.9 86.3 72.9 os 
Wood Duck 13e7 75 135 : 
Lesser Scaup 5.0 3:3 ae 4.4 
Ring-necked Duck 3.8 TZ 3.0 1.8 
Redhead 0.9 0.5 0.7 —' 
Bufflehead 0.8 0.4 0.8 — 
Canvasback 8) 0.4 0.7 0.8 
Mergansers Dee At 0.4 — 
Common Goldeneye 0 .6 if 0.2 —! 
Ruddy Duck 0.4 0.2 0.6 0:5 

All diving ducks 13.0 6.0 i222 7.0 


? Bellrose (1944a). 

® Mallard and American Black Duck harvests were combined. 
“ Closed season. 

4 Data not reported. 

* T = trace; harvest of <0.05 percent. 


cent of the harvest. Species of diving ducks, with 
the exception of Lesser Scaups and Ring-necked 
Ducks, represented less than | percent of the 
total harvest; collectively, diving ducks were 
responsible for an average of 6 to 13 percent of 
the harvest. According to these estimates, the 
percentage of all species of diving ducks in the 
Illinois duck harvest was almost identical to the 
percentage of the harvest represented by Wood 
Ducks. 

The USFWS estimates and the IDOC check sta- 
tion records yielded very similar data for 
1977-1981, even in the percentage of dabbling 
and diving ducks harvested (Table 8-22). Data 
from private duck club registers indicated that 
Mallards accounted for a larger percentage of the 
harvest (67.2%) and Wood Ducks a smaller per- 
centage (7.5%) than was reported on the IDOC 
public areas (53.2% and 13.5%, respectively) 
(Photo 8-11). Perhaps the clientele of duck clubs 
were more selective in shooting Mallards, or 
management practices on private clubs may have 
been more conducive to attracting Mallards. We 


also found a difference in the species composi- 
tion of the harvest among private clubs. Hunters 
at clubs where the harvest was at least 50 ducks 
annually compared with those where the harvest 
was fewer than 50 ducks during 1977-1981 shot a 
higher percentage of Mallards (70.3% vs. 61.8%) 
and Northern Pintails (3.0% vs. 1.7%) but fewer 
Wood Ducks (7.0% vs. 8.3%), American Wigeons 
(3.8% vs. 4.8%), Gadwalls (2.4% vs. 3.2%), Green- 
winged Teals (6.0% vs. 7.6%), Lesser Scaups 
(2.7% vs. 3.5%), Blue-winged Teals (0.9% vs. 
1.9%), and Ring-necked Ducks (0.9 vs. 2.3%). 
Hunters at clubs with higher harvests probably 
had more opportunities to bag their preferred 
species rather than taking what was available. 
The species composition of the harvest at 
private clubs in the Illinois River valley from 
1935 to 1942 compared surprisingly well with the 
harvest percentages at private clubs during 
1977-1981 (Table 8-22), especially considering 
that Wood Ducks were protected during most of 
the earlier period. The percentage of the total 
duck harvest represented by dabbling ducks at 


private clubs during 1935-1942 (91.5%) was 
slightly higher than for 1977-1981 (86.3%), but 
the percentages represented by diving ducks 
were similar (7.0% vs. 6.0%). Mallards and 
American Black Ducks made up about 70 percent 
of the total harvest during 1935-1942 compared 
with over 68 percent for 1977-1981. A consider- 
ably higher percentage of Northern Pintails was 
harvested in the earlier period (9.3%), when their 
populations were larger and natural plant foods 
were more abundant in the valley, compared 
with more recent years (2.6%); a lower percent- 
age of Green-winged Teals was recorded in the 
earlier period (4.1% vs. 6.6%). 

According to USFWS harvest estimates, 
Mallards have been the leading species in the 
Illinois duck harvest since 1961; Wood Ducks have 
been second in all but one year (1967). From 1961 
to 1995, Mallards represented an average of 
about 54 percent of the estimated number of 
ducks harvested in Illinois each year; Wood Ducks 
averaged almost 13 percent of the annual harvest. 

In Illinois, Mallards and American Black Ducks, 
as a group, were found to be the least vulnerable 
to harvest (based on harvest in relation to popu- 
lation numbers) during 1938-1942 followed by 
Lesser Scaups, Canvasbacks, Ruddy Ducks, Ring- 
necked Ducks, Northern Pintails, American 
Wigeons and Gadwalls, Green-winged and Blue- 
winged Teals, and Northern Shovelers (Bellrose 
1944a). Bellrose (1944a) noted that various 
species of ducks differ in vulnerability to harvest 
as well as in their response to natural conditions. 
He suggested that the inherent wariness and the 
flight, flocking and feeding habits of ducks along 
with the shooting practices of hunters affect the 
harvest of various species. For example, Hawkins 
and Bellrose (1939) believed that, although 
under complete protection in 1938, more Wood 
Ducks were harvested in Illinois that year than 
Blue-winged Teals. When a limit of one Wood 
Duck was permitted in 1942 and 1943, band 
returns indicated that the harvest of Wood Ducks 
probably increased about 65 percent and the 
hunting mortality rate was comparable to that of 
other species of ducks under no special bag 
restriction (Bellrose 1944a). 

The average percent of the total harvest repre- 
sented by the various species of ducks by week 
of the hunting season for 1977-1981 for private 
duck clubs (Table 8-23) and for IDOC public 


Waterfowl Harvest 341 


hunting areas (Table 8-24) indicated that 
Mallards accounted for a larger percentage and 
Wood Ducks a smaller percentage of the harvest 
by week on private duck clubs than on public 
areas. The percentage of the total harvest during 
1977-1981 represented by Mallards increased 
each week throughout the season except for the 
final 2 weeks in December; with a few excep- 
tions, the percentages for Wood Ducks, Green- 
winged Teals, and American Wigeons decreased 
rather consistently each week of the season. The 
percentage of the total harvest represented by 
Lesser Scaups on private areas tended to be 
highest during the first 4 weeks of the season. 
On state areas, that percentage peaked during 
the third and fourth week of the hunting season 
and then remained near the 5 percent level until 
the last 2 weeks of the season. 

The percentage of total harvest by weekly 
periods represented by the various species of 
ducks reflects the chronology of fall migration 
(Photo 8-12). The Wood Duck, Green-winged 
Teal, and American Wigeon are generally most 
abundant early in the hunting season, large 
flights of Lesser Scaups usually appear in early 
November, and Mallards peak later in the season 
when they replace’ earlier migrants. 
Correspondingly, Mallards made up about 25 
percent of the harvest at state areas for the week 
of 16-22 October but nearly 76 percent by the 
week of 27 November-—3 December; the Wood 
Duck harvest, however, decreased from about 38 
percent to around 2 percent for the same periods 
(Table 8-24). 

A lower percentage of dabbling ducks and 
higher percentages of Wood Ducks and diving 
ducks were generally harvested on a weekly 
basis on the IDOC sites than on private clubs 
(Tables 8-23 and 8-24). The percentage of diving 
ducks harvested by week at the state areas was 
about twice that of the private clubs. The higher 
percentages of dabbling ducks shot at private 
clubs was a result of the higher proportions of 
Mallards in the harvest at private clubs. 


Chronology of Harvest and Hunter Activity. The 
chronology of hunter activity and harvest by 
species expressed as a percentage by week of 
the hunting season at private duck clubs and at 
17 IDOC areas with check stations were exam- 
ined for 1977-1981. These data are important for 
management and essential in the formulation of 
hunting regulations. 
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PHOTO BY MICHELLE M. GEORGI. 


Photo 8-11. Mallards represented a higher percentage of the total duck harvest on private clubs in Illinois 
than on public hunting areas during 1977-1981. 


Table 8-23. Average percentage of the species composition of the total duck harvest for each week of the 
hunting season at private duck clubs in Illinois, 1977-1981. 





Week 

Teal 16-22 23-29 30Oct 6-12 13-19 20-26 27Nov 410 11-17 18-24 
Species Season Oct Oct -5Nov’ Nov Nov Nov -3Dec Dec Dec? Dec? 
Mallard 46.3 5321 60.5 69.4 74.8 78.4 85.3 86.8 66.9 74.2 
Green-winged Teal 18.0 128] 10.4 0. 55 5.8 4.4 2.4 10 OF 
American Wigeon Si) 6.0 4.5 3.8 3.0 2.4 i ee. Les, 6.7 1.6 
Gadwall 3.0 34 49 4.3 1.8 20 15 a2 2.9 zal 
Northern Pintail 4.3 4.8 hy 2:6 1.9 163 1.0 0.5 32 
American Black Duck Oe, 0.9 0.9 1.0 ie! i Ves: 1.9 1.8 2.6 
Blue-winged Teal 81.9 oe 1.9 0.9 0.8 0.5 0.6 03 0.2 0.1 
Northern Shoveler 0.8 0.5 0.4 0.5 0.4 OS 0.3 O22 6.0 
All dabbling ducks 78.0 80.8 82.4 86.4 89.5 91.1 93.9 95.2 88.4 80.5 
Wood Duck 15.4 13.9 10.4 6.8 5.0 S16 25] 1.6 Py 935 
Lesser Scaup 6.6 Ch 4.1 os 2.6 P20 2.0 1.4 3.6 
Ring-necked Duck ies 1.0 dal 1.4 ie 0.8 2.3 0.7 Vind 
Redhead (ots) 0.5 0.4 0.4 0.3 ony: 0.2 0.2 0.1 
Bufflehead To e082 0.2 0.3 0.4 0.6 0.3 0.3 0.3 2.9 
Canvasback 0.1 0.2 0:2 0.4 0.3 0.3 0.4 ley, 1.6 1.4 
Mergansers n 0.1 ab i i 
Common Goldeneye 0.1 Dp 
Ruddy Duck 0.1 0.1 OS 0.1 0.2 0.1 0.1 0.1 1.4 
All diving ducks 8.6 5G 6.7 6.3 5.0 4.6 She) Ie | 8.2 AZ 
Totals 99.9 102.0 2a 00:0 eos 101.1 99.5 99.1 101:5."" 100-5 eg we 94.3 





* Small sample sizes. 
* T = trace; harvest of <0.05 percent. 
‘ Total does not include unusual or unspecified species. 
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Table 8-24. Average percentage of the species composition of the total duck harvest for each week of the 
hunting season at Illinois Department of Conservation public hunting areas with check stations, 1977-1981. 


Week 

Teal 16-22 23-29 300Oct 6-12 13-19 20-26 27Nov 4-10 11-17 18-24 
Species Season Oct Oct -5SNov’ Nov Nov Nov -3Dec Dec Dec’ Dec 
Mallard 24.8 34.3 48.7 58.8 65.0 70.3 fils ee, 76.0 67.6 
Green-winged Teal 20.2 8.9 8.8 aes 4.6 4.0 ee] 23 22 1.8 
American Wigeon ma ee 20 3.4 3.0 Zoe 23 poke 1.5 
Gadwall 3.6 4.5 Sr at 20> rae 1.9 1.9 3.6 12 
Northern Pintail 3.4 4.8 oie} his, B00 Shes 29 Lee 2.4 
American Black Duck 0.2 0:5 0.8 1.0 1.0 Nal er 2A 4.4 2.0 
Blue-winged Teal 79.8 fas) 2 0.8 0.5 0.4 0.3 0.4 0.4 0.8 
Northern Shoveler 1.9 ies 1.0 ee 135 0.6 0.5 0.6 0.4 1.0 
All dabbling ducks Sos 61.8 67.0 76.4 80.2 82.7 87.6 85.7 85.8 85.7 
Wood Duck 38.2 27.4 Ws 8.8 6.6 3.3 1.9 2.6 3.9 
Lesser Scaup Be aye! 8.2 qa Bet 6.0 Shi 48 0.3 10 
Ring-necked Duck ZS 3.6 3.8 5 Zar ec lzZ ie 6.3 12.8 
Redhead 0.4 11 1.0 0.8 05 0.5 0.4 0.2 0.1 
Bufflehead ah OZ 0.4 lz ial es 0.6 0.5 0.5 
Canvasback 0.1 OiD 0.5 0.6 Cee 0.7 0.4 0.9 0.1 
Mergansers 0.1 0.1 0.4 0.4 0.5 0.3 0.4 
Common Goldeneye T i 0.2 0.1 OS 0.2 07 
Ruddy Duck i 0.3 0.6 0.6 0.7 0.8 OS 0.4 0.1 
All diving ducks 63 1120 15,0 ENS} 120 12.4 8.8 9.7 8.1 13.8 
Totals 1000s 100,05 100; 2 98.7 99.4 98.9 97.9 98.3 98.3 97.2 97.6 





> Small sample sizes. 
® T = trace; harvest of <0.05 percent. 
© Total does not include unusual or unspecified species. 
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PHOTO BY MICHELLE M. GEORGI. 


Photo 8-12. The timing of the harvest of various species of ducks during the fall reflects their respective 
chronologies of migration. 
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The percentage of days afield expended per 
week of the hunting season was similar at the 
private clubs and at the state areas (Tables 8-25 
and 8-26). The percentages were highest shortly 
after the beginning of the season (16.0% to 
17.4%) and remained above 10 percent until the 
last few days of November. Some discrepancy 
existed for the percentage of days afield for the 
week of 16-22 October compared to the 
following week because opening day of the duck 
season varied during 1977-1981, and the 
number of days afield permitted in these 2 
weeks differed among years. A comparable level 
of hunting pressure for ducks occurred on state 
areas and private clubs throughout the season. 
Analyses of harvest data from the Duck Island 
Club from 1894 to 1938 demonstrated that an 
average of about 71 percent of the days afield for 
the seasons were spent between 18 October and 
28 November even when the season opened in 
September for several years during that period. 
Generally after Thanksgiving, areas are troubled 
with colder temperatures, freeze-ups, fewer 
numbers and species of ducks, and hunter 
fatigue. The percentage of the total number of 
ducks shot by week at private clubs and state 
areas from 1977 to 1981 closely followed the pat- 
tern of days afield (Fig. 8-2). 

The percentage of the harvest for each species 
by week of the hunting season is worth noting. 
Approximately 12 to 18 percent of the total 
annual Mallard harvest at private clubs (Table 
8-25) and state areas (Table 8—26) occurred each 
week from 23 October to 3 December. The high- 
est percentages of the Mallard harvest generally 
occurred between 6—26 November. During these 
3 weeks for 1977-1981, about 51 percent of the 
total Mallards were harvested on the IDOC sites 
and 45 percent on private clubs. 

The critical period during the hunting season 
when the majority of each species of duck was 
harvested is evident in Tables 8-25 and 8-26. 
The 21 days when approximately 50 percent or 
more of the harvest for each species occurred on 
the private clubs and on the state areas for 
1977-1981 was similar for most species. There 
was a discrepancy of | week for American 
Wigeons and Canvasbacks and 2 weeks for 
mergansers. About half or more of the harvest of 
the following species occurred during the 21-day 
periods noted: Blue-winged Teals (teal season 
and 16 to 29 October); Green-winged Teals, 
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Figure 8-2. Average percentage of the total harvest 
of all ducks and hunter-days by weekly intervals at 
both Illinois Department of Conservation public 
hunting areas and private duck clubs, 1977-1981. 





Northern Pintails, Northern Shovelers, and 
Wood Ducks (16 October to 5 November); 
American Wigeons, Gadwalls, Lesser Scaups, 
Ring-necked Ducks, and Redheads (23 October 
to 12 November); Ruddy Ducks (30 October to 19 
November); Mallards, American Black Ducks, 
Buffleheads, Canvasbacks and mergansers (6 to 
26 November); and Common Goldeneyes (13 
November to 3 December). For all ducks, the 21 
days from 23 October to 12 November 
accounted for an average of about 47 percent of 
the total duck harvest at private duck clubs and 
49 percent of the harvest at the state areas. 
Bellrose (1944b) remarked that many species of 
ducks are most easily harvested during the early 
part of the season when the more vulnerable 
juveniles account for a larger portion of the pop- 
ulation than they do later in the season. 


County Harvest Data 

According to federal estimates, the county 
with the highest average number and percent- 
age of ducks harvested during 1981-1990 was 
Fayette (17,759) representing 6.7 percent of the 
estimated average state harvest (Table 8-27). 
Other counties with high harvests included 
Whiteside (14,034, 5.3%), Calhoun (10,596, 
4.0%), Lake (9,481, 3.6%), Clinton (8,144, 3.1%), 
Carroll (8,099, 3.0%), McHenry (7,789, 2.9%), 
Adams (7,719, 2.9%), and Mason (7,098, 2.7%). 
Carlyle Lake is located in Fayette and Clinton 
counties; Lake and McHenry counties are in the 
northeast glacial lakes region; Carroll, 
Whiteside, Adams, and Calhoun counties border 
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Table 8-25. Hunter days afield and chronology of harvest by species expressed as an average percentage by 
week of the hunting season at private duck clubs in Illinois, 1977-1981. 


Week 
Teal 16-22 23-29 30Oct 6-12 13-19 20-26 27Nov 4-10 11-17 18-24 
Species Season Oct Oct -5Nov Nov Nov Nov -3Dec Dec Dec Dec Total 
Hunter days afield 1.6 8.8 17.4 14.5 Toa 13:07 i335 9.6 5.4 0:5 0.3 99.8 
Mallard io 14:8 12.9 (ach agienee Sakray | apts 7.6 03 Toph CO.W) 
Green-winged Teal 4.6 17.7 6629.4 13.9 11.4 11.4 a 3.4 0.7 i 100.0 
American Wigeon 19.6 — 26.8 16.2 14.5.0. 104 rhs 4.4 Liz 0.3 T 99.5 
Gadwall Vda cee ee Van) 14.7 9.0 8.4 5.0 Ki 0.4 i 99.9 
Northern Pintail Aha es eres 0 16.7 14.3° 1072 6.8 Sis) ae 0.3 100.0 
American Black Duck Sid oe ates jae. 14.0) 316.8>" 14:5" 11.4 9.8 0:3 0.1. 100.0 
Blue-winged Teal 54.0 NASR eM, age) 4.4 23 2ay 0.9 Os} if 99.9 
Northern Shoveler RSA Pa 12.0 ao memoe al 10.9 ae! 4.1 hey She DS 
Wood Duck eles 3 iN tee) 12.0 VhS: 5.0 2.4 ihe 0.1 a 99,9 
Lesser Scaup 8.1 23.0 18.5 J Ce 10.3 6.0 2.4 0.4 100.2 
Ring-necked Duck S.0. oS 16.2 Ppaeo~  NGorres GhORe 5.2 3.6 0.2 100.5 
Redhead Ome ser ie (MA Oh ID Sees 8.1 4.5 op 0.1 99.7 
Bufflehead Esa eeizZ3 EL ape rg 23.0 8.8 Fes) 0.1 0.7 100.1 
Canvasback 54, 9.6 Tse) 13 Ae OO O59 See 123 4.0 1.0 0.4 100.0 
Mergansers sal ries 28.8 24.6 2:6 We digs Tales 100.2 
Common Goldeneye 6.3 2) mere 2.0 8.8 100.1 
Ruddy Duck 24 916.5 34.1 Se ibehes = I RWES) 4.8 3.0 120 100.1 
All ducks 2.0 Oem. 13.9 (AS a ee 9.3 5.8 Os To 10G.0 


» T = trace; harvest of <0.05 percent. 


Table 8-26. Hunter days afield and chronology of harvest by species expressed as an average percentage by 
week of the hunting season at Illinois Department of Conservation public hunting areas with check stations, 
1977-1981. 


Week 
Teal 16-22 23-29 30Oct 6-12 13-19 20-26 27Nov 4-10 11-17 18-24 
Species Season Oct Oct -5Nov Nov’ Nov Nov -3Dec Dec Dec Dec Total 
Hunter days afield 16 6.9 16.0 14.4 63707 13:3° 914.8 9.9 6.0 0.9 0.2 100.3 
Mallard A2 11.9 1330 pisos sy Nes, URS 6.9 0.6 Oe we LOO? 
Green-winged Teal 6.6 145 oO Loe i325 9.5 ee, 3.8 eZ Oe 100.0 
American Wigeon UPA GR ae, Loa, 16.1 Tigz 8.0 a8) 2.6 0.2 100.0 
Gadwall Ga e625 jor IE OE Cah leisy 9.3 Ber. ae 0.4 0.1 100.0 
Northern Pintail Stee 5-4 14.4 Geter) ) eet 372 (eri 1.8 0.3 99.8 
American Black Duck 2 ee Oe 12.9 RO fess | aerih ais 8.6 Pas.) 0.2 100.2 
Blue-winged Teal 47.8 27 ee O.0) 4.0 Bid 2s 1.4 eS) 1.0 Os] 100.0 
Northern Shoveler 142-55 24.9 12.9 RAS Sater s) The ye 3.4 0.2 0.1 100.2 
Wood Duck Pda s; 9) S388) 16.7 9.4 Sed 3.0 io 0.9 0.1 100.1 
Lesser Scaup aie 19.6 19.0 20;2 1esa7: 13.9 fel ale) slg aber s 
Ring-necked Duck 6.9 24.9 18.6 AG i oe 8.4 4.0 25) 0.7 0.4 100.1 
Redhead PE IPAS EY 18.9 1S Ge 0 eee 4.9 ey 0.1 100.2 
Bufflehead 0.4 6.6 L5 LED aA Sos Oe VA) 4.4 0.4 100.1 
Canvasback 0.8 16.1 11.4 1 Opened meee O74, 8.5 8.6 0.1 100.1 
Mergansers 6.1 8.5 2595 oad e200 8.6 6.4 100.0 
Common Goldeneye 0.2 ee Si. 10.7 ep h S Ppa 7a ee! 19.8 100.0 
Ruddy Duck 0.9 14.9 19.7 1531 16.9 19.2 9.2 3.9 0.1 99:9 


All ducks (ee Sia oo 14.0 1G Jee 1.2 yas) 8.8 4.8 0.4 0.1 100.0 


* T = trace; harvest of <0.05 percent. 
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Table 8-27. Distribution of average annual duck and goose harvest among counties in Illinois as estimated 


by the U.S. Fish and Wildlife Service, 1981-1990. Percentages of total state harvest are in parentheses’. 


County 


Adams 
Alexander 
Bond 
Boone 
Brown 
Bureau 
Calhoun 
Carroll 
Cass 
Champaign 
Christian 
Clark 
Clay 
Clinton 
Coles 
Cook 
Crawford 
Cumberland 
De Kalb 
De Witt 
Douglas 
Du Page 
Edgar 
Edwards 
Effingham 
Fayette 
Ford 
Franklin 
Fulton 
Gallatin 
Greene 
Grundy 
Hamilton 
Hancock 
Hardin 
Henderson 
Henry 
Iroquois 
Jackson 
Jasper 
Jefferson 
Jersey 

Jo Daviess 
Johnson 
Kane 
Kankakee 
Kendall 
Knox 
Lake 

La Salle 
Lawrence 
Lee 
Livingston 
Logan 
McDonough 
McHenry 
McLean 
Macon 
Macoupin 
Madison 
Marion 
Marshall 
Mason 
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2,544 
518 
247 
3,542 
9,433 
Date 
Gaze 
300 


Oe ee 
DOOCOOOWSCSOS—ONUWUB = OOS ON 


oO 

U1 £ 

WO oO) 

nN (oe) 
BN ES BB IN es ISN IR BS ES PS SS BR Pn es I TS SIR Ss a RB Ee TS eR RE ES 
NNSSSSSOWSSSSSSUSSSISSAVA SNH SSNHSSSSSSNSSUSSSSS GSSSSNWESSSSS1 
OBNBDSSOSSSBSOSBDSOWSDOWMSNSNNSUSEYSBONS SS NWSBNSSDSNOS OS MS OUSNIENO 


SE ee a 8 i 


Diving 
Ducks 


866 
oh) 
282 
0 

0 
107 
eles 
847 
165 
0 
1,186 
190 
0 
Salle: 
158 
483 


—* 
com 
— 

i a I I EE EE | EE 


USSSSONAONSSSSSNSSSGHSHSSRSSNWUSSSSSN 


oO) 
N 
N 

iC = yaa aso eoWwoOwNwmswm Wey eNiosaNwoNoSwoS Saw hwieoh SS We WSe HGS OOOO b1@IN © O® 6 


RE 1 I I EE IV II PRTG EIS SIS III, OT I iE OG LIES AT IIIS EIEN AE ET Es gE TL RIES yr OR ft AE rN 


SHFSNSSSONSSSNSSVSSCSCSSSSISGSASGSONSG 


N 
WwW 
SSS SS ae 


All 
Ducks 


Te TE] 
528 
2,826 
518 
247 
3,649 
10,596 
8,099 
6,887 
300 
MeN le 
345 
0 
8,144 
313 
ezg96 
ul Pea 
190 
468 
15530 
S18) i 
601 
553 
120 
26 ( 
Wweroo 
703 
rae Oy 
6,294 
73.( 
176511 


Ne IN me N a | NN 
a ee a a a Ne i Ne ee Nee Ne Ne ee rr ee Se Ne ee Ne Ne ee Se 


eee ee ee ee Se OOOO NY © NOON Oe 0 0 ON 0 O00 0 O10 OO OO. OOO WO Oe CIN ae Co Oe 


—* 

N 

~ 

WO 
ce Ng ES 


All 
Geese 


196 (0.3) 
6,128 ( 
137 
15 ( 
30 
184 
iz 
570 
15h 
4) 
30 

8 ( 
0 
212 


= 
SS 


ONWH—NAOODOWHA—]|-NNGDAOWORP OO KRPKHKKONWHeHKHnDO 


—S 
nR 
Ne ee ee ee OO ee a 


oO 
N WO 
N ~N 
— 
A I Og 
a Ne ss SS a es a a a es 


— 
SS 
(e) 
I ik 9 a an I oS ge mee OF acetnn 


Be a oe a a eat er OO NS OO OO OOO 
WOHFUDHHUHOSFNOWOMNWNER=WHD OS S=NO>- >No 


Sa 


N 

Loa] 

— 

es 
NE FS NSE EES TT LIT SOS fig I I 5, I I eS ES Ss 


No 
4 
— 


Table 8-27. Continued. 


Waterfowl Harvest 347 


Dabbling Diving All All 

County Ducks Ducks Ducks Geese 

Massac 1,630 (0.7) (0.2) 1,677 (0.6) O (0.0) 
Menard +2410; 1) (0.1) 150: 1) O (0.0) 
Mercer 1,193 (0.5) (0.3) 1,284 (0.5) 225 (0.4) 
Monroe ASO ue les) fend wah) 4,484 (1.7) 668 (1.2) 
Montgomery 1507-7-00.6) 888 (3.0) 2,395 (0.9) <[o) eeaap, 
Morgan 1,320 (0.6) (0.1) 1,339 (0.5) en (Op) 
Moultrie S767 1-6) 808 (2.7) aya eee 2/3905) 
Ogle 880 (0.4) 242 (0.8) Pee ae y 408 (0.7) 
Peoria W2ZaetOs1) (0.0) 1220 (Oal) 85 (0.2) 
Perry ZO 2) fee TERS) 3,493 (1.3) 1,669 (2.9) 
Piatt O (0.0) (0.0) OF (0:0) 0 (0.0) 
Pike 6,184 (2.6) 467 (1.6) 6.05 lz 25) 295 (0.5) 
Pope nO 2 whe) TsteOuL) SO SaO.2) 193 (0.3) 
Pulaski The tS) (0.1) S20) 107eH0.2} 
Putnam eee 2) (0.1) SATO 2a 2.0) iiean-3) 
Randolph 4.9337 1(2.0) es 1 (054) 4,964 (1.9) 61 leet tel) 
Richland 62 (<0.1) (0.0) 62 (<0.1) 170: 1) 
Rock Island 4°524.°(1,9) O33 53-1) Sra Sete ly) 236 (0.4) 
St. Clair 4944 (2.1) 130% (254) 56/40 Wel) 642 (1.1) 
Saline 55a 2) (0.2) BV om Ore) O (0.0) 
Sangamon 534 .(0.2) 104 (0.4) 638 (0.2) 12: gat 0:2) 
Schuyler 889 (0.4) (0.1) 909 (0.3) 13 (<0.1) 
Scott 1,003 (0.4) (0.0) 7,003 5(0:4) 44 (0.1) 
Shelby 861 (0.4) 266 (0.9) TA27) (0.4) 22 (<0.1) 
Stark 5667 (0:2) (0.3) 661 (0.3) PaO) 
Stephenson 2oOP ) (0.0) 25<O) 30m(Oo 1) 
Tazewell 849 (0.4) (0.3) 947 (0.3) ia Ge) 
Union 1,899 (0.8) (0.2) 1,966 (0.7) 5 O22 aa oe)) 
Vermilion 82 (<0.1) (<0.1) 90 (<0.1) 103; (0.2) 
Wabash PASEO a(eesy 10M) SjOlsy (Coral) O (0.0) 
Warren O (0.0) O (0.0) O (0.0) O (0.0) 
Washington 244 (0.1) O (0.0) 2A4e 40s) 8 (<0.1) 
Wayne 283 (0.1) O (0.0) 283 (0.1) 38 (0.1) 
White B85e0(0.2) 26 1<0)1) Alama) ATe(0.4) 
Whiteside hie 72685.) 230Bm sas) 14,034 (5.3) LOZ 2) 
Will 6,509 (2.8) 286 (1.0) 6,795 (2.6) 65590121) 
Williamson 1,926 (0.8) 583 (1.9) 2,509 (0.9) 10,944 (18.9) 
Winnebago i O6ae(0.5) (0.1) ie ie (024) 438 (0.8) 
Woodford 5,493) (2.3) 526° (les) 6,019 (2.3) 316 (0.6) 


» Data provided by K.E. Gamble (U.S. Fish and Wildlife Service, pers. comm.). 


the Mississippi River; and Mason County is in 
the Illinois River valley. Counties with the 
highest percentage of dabbling ducks harvested 
in the state for 1981-1990 were Fayette (7.1%), 
Whiteside (5.0%), and Calhoun (4.0%). The 
counties supporting the highest percentage of 
the state’s annual harvest of diving ducks during 
this period were Whiteside (7.7%), Lake (7.0%), 
and Hancock (5.2%); the latter is adjacent to 
Pool 19 of the Mississippi River. The counties 
with the highest numbers and percentages of 
the annual goose harvest for 1981-1990 were the 
southern counties of Williamson (10,944, 
18.9%), Jefferson (6,258, 10.8%), Alexander 
(6,128, 10.6%), and Union (5,622, 9.7%). 


September Teal Season 
In 1965, a September teal season was imple- 


mented in Illinois to provide hunters the oppor- 
tunity to harvest early migrating Blue-winged 
Teals (Table 8-28). The September season was 
closed nationwide from 1988 to 1991 because of 
low breeding population estimates for blue- 
wings but allowed again since 1992 and Illinois 
has participated. 

According to Anderson (1989), between 
approximately 12,300 and 15,450 hunters, about 
20 to 25 percent of all waterfowl hunters in the 
state, pursued teals during the September 
season between 1981 and 1987. These hunters 
harvested an estimated 23,000 to 32,750 birds 
statewide. Hunting success ranged from approx- 
imately 1.6 to 2.3 teals per hunter during the 
average 2.6 to 3.0 days spent afield and resulted 
in an average of about 0.6 to 0.8 teal per day 
afield. The USFWS estimated that between 
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Table 8-28. Season dates, shooting hours, and 
daily bag limits for the September teal season in 
Illinois, 1965-1998. 


September Shooting Daily Bag and 

Year Season Dates Hours (possession) Limits 
1965 18-26 7 a.m. to 4 p.m. 4 (8) 
1966 17-25 7 a.m, 10: 4°0.m: 4 (8) 
1967 16-24 7 a.m. to 4 p.m. 4 (8) 
1968 No season in Flyway 

1969 06-14 7 a.m. to 4 p.m. 4 (8) 
1970 19-27 7 a.m. to 4 p.m. 4 (8) 
1971 18-26 7 a.m. to 4 p.m. 4 (8) 
1972 15-23 7 a.m. to 4 p.m. 4 (8) 
1973 15-23 7 a.m. to 4 p.m. 4 (8) 
1974 No season in Illinois 

1975 13-21 7 a.m. to 4 p.m. 4 (8) 
1976 11-19 7 a.m. to 4 p.m. 4 (8) 
1977 10-18 7 a.m. to 4 p.m. 4 (8) 
1978 09-17 7 a.m. to 4 p.m. 4 (8) 
1979 08-16 7 a.m. to 4 p.m. 4 (8) 
1980 13-21 7 a.m. to 4 p.m. 4 (8) 
1981 12-20 7 a.m. to 4 p.m. 4 (8) 
1982 11-19 7 a.m. to 4 p.m. 4 (8) 
1983 10-18 7 a.m. to 4 p.m. 4 (8) 
1984 08-16 7 a.m. to 4 p.m. 4 (8) 
1985 07-15 7 a.m. to 4 p.m. 4 (8) 
1986 13-21 7 a.m. to 4 p.m. 4 (8) 
1987 05-13 7 a.m. to 4 p.m. 4 (8) 


1988 No season in United States 
1989 No season in United States 
1990 No season in United States 
1991 No season in United States 


1992 05-13 7 a.m. to 4 p.m. 4 (8) 
1993 04-12 7 a.m. to 4 p.m. 4 (8) 
1994 10-18 Sunrise to sunset 4 (8) 
1995 09-17 Sunrise to sunset 4 (8) 
1996 07-15 Sunrise to sunset 4 (8) 
1997 06-14 Sunrise to sunset 4 (8) 
1998 05-20 Sunrise to sunset 4 (8) 


12,900 and 22,100 teals were harvested during 
the September season for this same period and 
that blue-wings constituted about 80 to 94 per- 
cent of the teal harvest (Carney et al. 1983, 1984, 
1985, 1986, 1987, 1988; Martin et al. 1989). 

For the period 1977 to 1981, 7 percent of the 
private duck clubs and about 25 percent of the 
17 IDOC public hunting areas with check 
stations recorded teals harvested during the 
September season. Blue-winged Teal consti- 
tuted 82 percent and 80 percent of the teals 
harvested on private clubs and public areas, 
respectively, during these years. The average 
number of teals shot per day afield was 2.2 at 
private duck clubs and 0.9 on state areas. 


HUNTING AND 

WATERFOWL POPULATIONS 
Sport hunting is a significant mortality factor 

for Mallard populations. Waterfowl hunters 


have harvested about one-quarter of the 
Mallard population in some years (Anderson 
and Burnham 1976). The fraction of total deaths 
of Mallards associated with hunting varies 
among years, areas, and by age and sex of the 
birds. About 50 percent of the adult male 
Mallards, 40 percent of the adult females, and 
45 percent of the young that die in an average 
year are killed as a result of hunting (Anderson 
1975a). AS an average in any year, about one- 
third to one-half of all Mallard deaths are due to 
sport hunting, including unretrieved kill 
(Anderson and Burnham 1978). 

Nichols (1991b:502) pointed out the relation- 
ship between harvest and population: “The 
translation of hunting regulations into an effect 
on the size of a managed population can be 
viewed as involving two steps. The initial step 
involves the manner in which regulations deter- 
mine harvest rate. The second step then 
concerns the influence of harvest rate on subse- 
quent population size.” 

Typically changes in hunting regulations are 
established to create changes in harvest rate. 
Harvest rate is the probability that a bird alive in 
a banding period is shot and retrieved by a 
hunter in the subsequent hunting season. 
Several factors besides hunting regulations can 
influence harvest rate: hunter effort and behavior 
(Nieman et al. 1987), environmental conditions 
including weather (Blohm et al. 1987), the physi- 
ological condition of individual birds including 
lower body weight which makes a duck more vul- 
nerable to being shot (Hepp et al. 1986; Blohm et 
al. 1987; Reinecke and Shaiffer 1988; Dufour et al. 
1993: Heitmeyer et al. 1993), and abundance of 
birds (Trost et al. 1987; Nichols 1991b). 

Waterfowl biologists, managers, hunters, and 
others in North America have questioned the 
effects of hunting regulations and subsequent 
hunting mortality on overall annual survival 
rates. The management of waterfowl harvest in 
the United States and Canada has been based on 
the assumption that changes in harvest rates 
affect the size of populations. Traditionally, 
hunting regulations were restrictive when duck 
numbers were low and liberalized when popula- 
tions were high. Banding recovery data for 
several species have been analyzed for potential 
relationships between annual survival rate and 
hunting regulations and harvest rate (Anderson 
and Burnham 1976; Nichols et al. 1984, Nichols 
1991b). These studies have generally proved 


inconclusive. Some studies show little evidence 
of the effects of hunting on annual survival, but 
others indicate an impact (Nichols 199la). 
Recent evidence suggests that species-specific 
hunting regulations have no measurable effect 
on harvest rates, a finding which suggests that 
the ability to manipulate harvest rates of various 
species is severely limited (Johnson and Moore 
1996). 


Additive versus Compensatory Mortality 

The extent to which harvest mortality is com- 
pensated for by density-dependent reproduction 
or survival is disputed among waterfowl biolo- 
gists. Anderson and Burnham (1976) formulated 
two hypotheses that represent extreme posi- 
tions on the effect of hunting on annual survival 
rates. The first assumes that hunting mortality is 
additive to other types of mortality during the 
remainder of the year. Waterfowl regulations 
have been typically based on this assumption. 
The second hypothesis assumes a compen- 
satory decrease in nonhunting mortality as 
hunting mortality increases. If compensation 
were complete, survival rate would remain 
unaffected as long as hunting mortality 
remained below a theoretical threshold. If 
harvest rates moved above that threshold, some 
portion of hunting mortality would become 
additive. Nichols (1991b) noted that neither 
hypothesis provides an exact portrayal of the 
real situation, but both have proven useful as 
conceptual reference points. 

The majority of evidence for Mallards sup- 
ports the compensatory hypothesis and has not 
revealed a relationship between harvest rate and 
annual survival (Anderson and Burnham 1976; 
Rogers et al. 1979; Nichols and Hines 1983; 
Burnham and Anderson 1984; Nichols et al. 
1984). Nevertheless, Caswell et al. (1985) found 
that reduced harvest rates led to increased sur- 
vival of Mallards in Manitoba. Additionally, 
Reynolds and Sauer (1991) found that the 
percent change in the size of the breeding popu- 
lation of Mallards correlated positively with an 
index of production rate but negatively with an 
index of harvest rate. Overall, Nichols (1991b) 
noted that variation in annual survival rates of 
Mallards at the continental level was not closely 
related to variation in harvest rates and hunting 
regulations. Sedinger and Rexstad (1994) also 
found little evidence that restrictive harvest 
regulations improved Mallard survival. 
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Smith and Reynolds (1992) were the first to 
thoroughly reject the completely compensatory 
model for Mallards as well as the completely 
additive model. They suggested that their 
analyses differed from previous ones that had 
generally agreed that hunting mortality was 
compensated for by a reduction in other sources 
of mortality because they analyzed different sets 
of years with different populations, weather, 
habitat conditions, population recruitment, 
harvest regulations, and other factors. They con- 
cluded that the population dynamics of 
Mallards are more complex than the completely 
additive or completely compensatory hypothe- 
ses can encompass, but that restrictive regula- 
tions could increase survival rates of Mallards 
under certain conditions. 

Investigations involving species other than 
Mallards often yielded inconclusive results but 
Supported the additive mortality hypothesis 
more frequently than was found in Mallard 
analyses. Supportive evidence for the additive 
hypothesis, or a negative relationship between 
harvest or recovery rates and survival rates, has 
been found in Wood Ducks (Sauer et al. 1990; 
Trost 1990; Bellrose and Kasul 1994). Because of 
this relationship, Bartelt and Trost (1990) and 
Trost (1990) recommended a _ conservative 
approach to harvest management of Wood 
Ducks. Bellrose and Kasul (1994) estimated that 
hunting mortality represents the following per- 
centages of overall mortality in Wood Ducks by 
age and sex classes: adult male, 45.3; adult 
female, 32.5; immature male, 47.4, and imma- 
ture female, 38.3. Thus, in a finding similar to 
that reported for Mallards (Anderson and 
Burnham 1978), hunting mortality accounted for 
one-third to one-half of all annual mortality for 
Wood Ducks. Nichols (1991b) noted that 
analyses have provided at least some evidence 
supporting the additive hypothesis for American 
Black Ducks, Wood Ducks, and Canvasbacks. 
Canada Geese may also respond to hunting with 
additive mortality (Rexstad 1992). Biologists 
have generally considered that the harvest of 
Canada Geese can have a significant effect on 
their survival, which in turn influences their pop- 
ulation growth (Rusch, Caswell, et al. 1996). 
Indeed, banding information suggested that 
hunting accounted for an estimated 86 percent 
of all mortality of adult Canada Geese in the 
Mississippi Flyway from 1988 to 1994 (Rusch, 
Caswell, et al. 1996). 
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Nichols (1991b) remarked that even though 
current knowledge on the effects of hunting on 
populations is incomplete, hunting regulations 
must be maintained for the management of 
North American waterfowl populations. Nichols 
(1991b:521) suggested, given our present level 
of understanding, that a reasonable approach to 
the management of waterfowl populations 
“would be a form of risk-aversive conservatism in 
which relatively restrictive regulations would be 
implemented for populations at low levels.” 
Smith and Reynolds (1992:315) also suggested 
that “restrictive regulations may be most bene- 
ficial during periods when recruitment is low 
and populations are depressed.” 

Smith and Reynolds (1992:315) cautioned that 
“it is important to keep the hunting mortality 
process in proper perspective.” These authors 
noted that Mallard populations did not increase 
in some years in spite of low harvest rates, indi- 
cating that population recruitment rates were 
not adequate to maintain population levels as 
documented in studies by Cowardin et al. (1985) 
and Greenwood et al. (1987). Smith and 
Reynolds (1992) suggested that although an 
increase in survival may improve the population 
status of Mallards, long-term gains are not likely 
unless there is an increase in recruitment rates, 
or, in other words, better production. Nudds and 
Cole (1991) found little evidence to indicate that 
decreased survival during the nonbreeding 
period, including harvest, was more important 
than decreased breeding success, which resulted 
in declines in populations of Mallards and 
Northern Pintails in the prairies between the 
1960s and the 1980s. Raveling and Heitmeyer 
(1989) reported that harvest levels were less 
related to fluctuations in Northern Pintail popu- 
lations than habitat variables. Nudds and Cole 
(1991) concluded that it would be more effective 
to recover populations of Mallards and Northern 
Pintails on the prairies by allocating more effort 
to the management of breeding habitat than to 
the harvest of these species. The importance of 
adequate quality habitat on the breeding 
grounds for ducks, as well as on migration and 
wintering areas, cannot be overemphasized 
(Photo 8-13). 


Crippling 

Inevitably, crippling losses occur. Norton and 
Thomas (1994) estimated that the crippling loss 
of ducks in North America may have ranged 


between 1.6 and 4.4 million in 1992; the esti- 
mated value of this loss was $203-$560 million. 
They further conjectured that between about 
140,850 acres (57,001 ha) and 375,600 acres 
(152,003 ha) of wetland breeding habitat would 
have been required to compensate for the crip- 
pling losses of Mallards in the prairie-parkland 
area of Canada in 1992. 

Hawkins et al. (1939) reported crippling losses 
averaged 3.7 birds per limit of 10 ducks (37%) 
during the 1938 hunting season in the Illinois 
Valley. Losses of diving ducks averaged five per 
limit (50%), and losses of dabbling ducks aver- 
aged half as many (25%). Bellrose and Chase 
(1950) compared crippling losses at private 
hunting clubs (1938 and 1941) and public 
shooting areas (1944 and 1945) in Illinois. 
Private clubs averaged about 18 cripples per 100 
ducks bagged; public areas averaged 39. 

Crippling losses at the Upper Mississippi 
River and Mark Twain refuges averaged over 15 
percent from 1952 to 1960. A correlation was 
found between the time it took to harvest each 
duck and the crippling loss. Losses were lower in 
areas where more time was required per duck 
bagged and higher where less time was required 
(Green 1963). 

Anderson, Levengood, et al. (1996) estimated 
that about 65,300 ducks in Illinois were shot but 
not retrieved during the 1994 hunting season, 
over 26 percent of the retrieved duck harvest; the 
crippling rate was 23 percent in 1995 (Anderson 
et al. 1997). Martin and Padding (1996) reported 
a crippling loss of 22 percent for ducks in the 
Mississippi Flyway during the 1994 season. 





PHOTO BY JACK D. EHRESMAN. 


Photo 8-13. The amount and quality of breeding, 
migration, and wintering habitat is the key to high 
populations of waterfowl and, correspondingly, 
good hunting. 


SUMMARY 

From 1988 to 1995, an average of about 7.3 
million ducks and 1.9 million geese were 
harvested each year in the United States; around 
1.7 million ducks and 639,000 geese were taken 
in Canada. From 1991 to 1995 an average of over 
521,000 adult waterfowl hunters spent 8.1 days 
afield while harvesting an average of 6.5 ducks 
and 1.4 geese per season in the Mississippi 
Flyway where nearly 47 percent of all ducks, 50 
percent of the Mallards, and almost 43 percent 
of the Canada Geese harvested in the United 
States were bagged. During this same period, an 
average of about 45,000 adult waterfowl hunters 
in Illinois spent 9 days afield while harvesting an 
average of nearly 4.7 ducks and 1.9 geese each 
year. Within the Mississippi Flyway from 1991 to 
1995, Illinois hunters were responsible for about 
6 percent of the total annual harvest, 8 percent 
of the Mallards, 6 percent of the Wood Ducks, 
and 15 percent of the Canada Geese; Illinois 
ranked sixth of 14 states in the duck harvest 
(222,500 per year) and third in the Canada 
Goose harvest (90,380 per year). The Mallard and 
the Wood Duck are the most important species 
in the Illinois duck harvest, making up about 54 
percent and 13 percent, respectively, of the total 
harvest each year since 1961. 

Few states, however, have the history and 
hunting records of private duck clubs that 
Illinois enjoys. These clubs provide a unique 
opportunity to revisit seasons past and reflect 
upon the numbers and species taken before the 
implementation of major hunting regulations as 
well as after. Illinois is also fortunate to have 
many public waterfowl areas dispersed through- 
out its borders; these areas provide opportu- 
nities for waterfowlers and they also provide 
records useful in establishing and interpreting 
management practices and harvest regulations. 
Both the clubs and the public areas will provide 
hunting and recreational experiences for wild- 
fowl enthusiasts while furnishing important 
habitat for the waves of migrating waterfowl 
winging their way through the Mississippi 
Flyway in the next century. 


Waterfowl Harvest 
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Banding of Waterfowl 


The banding of migratory waterfowl is one of the 
most important and powerful tools of waterfowl 
research and management (Photo 9-1). Data 
from the recovery of bands are used to investigate 
migratory patterns and geographic distributions. 
Combined with harvest and population informa- 
tion, banding data provide insights into duck 
survival, harvest, and production rates as well as 
the relationships between breeding numbers and 
harvest areas (Smith et al. 1989). 


WHO BANDS, 
WHERE AND WHY 

Large numbers of waterfowl are banded each 
year throughout North America through the 
cooperative efforts of the U.S. Fish and Wildlife 
Service (USFWS), the Canadian Wildlife Service, 
state and provincial wildlife agencies, and pri- 
vate organizations. Banding and recovery data 
are managed by the USFWS Bird Banding 
Laboratory, Laurel, Maryland, and by the 
Canadian Wildlife Service, Ottawa, Ontario. 
Sharp (1982) estimated that about | million 
birds of all species are banded each year; from 
these bandings approximately 100,000 (10%) 
recovery reports can be expected. In 1993, about 
240,000 ducks, 125,000 geese, and 600 swans 
were banded on the continent; nearly 45,000 
reported band recoveries resulted (Young 1995). 
Since 1922, more than 14 million ducks, geese, 
and swans have been banded throughout North 
America. The more than 9.5 million ducks 
banded by the late 1980s resulted in 1.2 million 
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PHOTO PROVIDED BY THE ILLINOIS NATURAL HISTORY SURVEY. 


Photo 9-1. A U.S. Fish and Wildlife Service band 
being placed on the leg of a Wood Duck. 


reported recoveries (Smith et al. 1989). The 
chance of a hunter taking a banded duck in 1994 
was 0.38 percent, or | in 260 (Dorsey 1996). 

The USFWS bands generally carry the inscrip- 
tion: AVISE BIRD BAND WRITE WASHINGTON 
DC USA. “Avise” is not a misspelling of “advise,” 
but rather a word that means “report” (with the 
connotation of “send”) in the three principal 
languages of the hemisphere excluding English: 
Spanish, French, and Portuguese (Reiger 1985). 
In 1992, the USFWS began using bands made of 
a magnesium/aluminum alloy; these are more 
durable than the aluminum bands previously 
used and less susceptible to wear and loss. The 
inscription on the alloy bands included varia- 
tions of “Write: Bird Band, U.S. Fish and Wildlife 
Service, Laurel, MD 20708 USA.” along with a 
number. The newest style of band, first used in 
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1995, is inscribed “Call 800-327—BAND or Write: 
Bird Band, U.S. Fish and Wildlife Service, Laurel, 
MD 20708 USA” along with a number. It is impor- 
tant that waterfowl hunters report band numbers 
from harvested birds or birds found dead. They 
are asked to provide (by mail or by calling) the 
band number, date and location of the recovery, 
species, and mailing address; the band may be 
kept. A certificate with the biological history of 
the bird is sent to the person reporting the band 
information (Photo 9-2). 

Despite the ease of reporting recovered 
bands, federal technicians estimate that fewer 
than half of all duck and goose bands recovered 
are reported (Reiger 1985). Nichols et al. (1991) 
estimated the reporting rate for standard bands 
for 1987-1988 at 32 percent. Some researchers 
have attempted to increase reporting rates by 
offering monetary rewards. Two-dollar reward 
bands were used in the early 1950s and were 
reported at an average rate 2.2 times greater 
than the rate of standard bands (Bellrose 1955a). 
In 1987, adult male Mallards were banded with 
reward bands valued up to $400 to determine the 
lowest dollar amount that would result in 
reporting rates near 100 percent (Nichols et al. 
1991). Reward bands of $50-S100 were required 
to achieve a reporting rate approaching 100 per- 
cent, and the use of $100 bands to ensure that 
reporting rate was recommended. Rates 
increased by 1.5-2.0 times the standard 
reporting rates with the use of $5-S10 reward 
bands (Nichols et al. 1991). Based on a reward 
band study on Mallards, Nichols et al. (1995) 
found geographic variation in reporting rates 
and lower reporting rates for hens than drakes. 

Banding takes place on breeding, migration, 
and wintering areas and is usually conducted 
preseason (July-September) or in winter 
(January—February) (Nichols and Johnson 1989). 
For any specific banding location—or group of 
locations combined as a single banding refer- 
ence area—researchers attempt to band birds of 
the same species at the same time of year for a 
period of at least 5 consecutive years (Nichols 
1991b). Banding is most useful when samples 
represent populations of known origin and size 
(Smith et al. 1989). 

Bellrose (1968) noted certain drawbacks in the 
use of banding data to infer migratory patterns. 
One disadvantage is data discontinuity because 
recoveries reflect the distribution of hunting 


areas and hunters. Waterfowl may travel non- 
stop over hundreds of miles of unsuitable 
habitat (e.g., the Appalachian Mountains) or use 
large water areas where there is little hunting 
(e.g., Lake Michigan). Furthermore, birds 
banded in one location and recovered in another 
have not necessarily traveled a straight path. 
The objectives of banding programs have 
changed over time. Early efforts sought to 
describe migrational behavior; however, analysis 
techniques have grown more sophisticated, and 
the scope of questions addressed by banding has 
expanded. Bellrose (1980b) noted that such 
problems as mortality in Mallards, American 
Black Ducks, and Blue-winged Teals (Bellrose 
and Chase 1950); Mallard and American Black 
Duck migratory patterns (Bellrose and Crompton 
1970); and the delineation of waterfowl migra- 
tion corridors (Bellrose 1968) have been studied 
through the analysis of banding data. By com- 
paring the recovery rates of Mallards leg-banded 
and dosed with lead pellets with recovery rates 
from birds free of ingested lead, Bellrose (1959) 
studied the mortality effects of lead poisoning. In 
addition, he evaluated selectivity by applying 
banding data to age and sex ratios of birds 
obtained from hunter bag checks (Bellrose et al. 
1961). The distribution of band recoveries is also 
used in identifying important refuge areas. Most 
current duck banding programs have one or more 
of the following objectives: 1) to determine the 
distribution of harvests from specific breeding 
areas and, conversely, to delineate the breeding 
grounds for specific harvest areas; 2) to compute 
changes in the rate of harvest; 3) to assess the 
relative vulnerability to hunting of different age 
and sex classes; and 4) to determine annual, 
average annual, or interval survival rates for 
specific age and sex cohorts (Smith et al. 1989). 
The United States is divided into four geo- 
graphical regions designated as flyways for 
harvest regulations and other management 
purposes. Flyways are political rather than bio- 
logical areas, and waterfowl often do not strictly 
adhere to a single flyway. Indeed, Beno (1987:37) 
exclaimed in exasperation, “Man-made borders 
are as meaningful as the price of pig snouts.” 
Bellrose (1968, 1972:3) suggested using the term 
“migration corridor’ to describe migratory 
patterns, defining the term as “a strip of space 
between breeding and wintering grounds, used 
by birds in migration.” Thus, a migration corridor is 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF BIOLOGICAL SURVEY 


WASHINGTON, DO. C, M 4 19 g 
la o 
Bernard Van Norman one 


509 Wo. Underhill 
EGO L Home lee 


Dear Mr. Van Norman: 


The Biological Survey is in receipt of your recent oom 
munication. The bird oarrying band No.45-633890 was a Mallard 
banded=- 12/16/36 at Fulton(Co.) Ill. by CG. J. Goetz. 


By means of these numbered metal bands important inves— 
tigations relative to the migrations and other facts in. the 
life histories of North American birds are being advanoed. 
The bands’ are attached to the birds by volunteer cooperators, 
both in the United States and Canada, who serve without pay. 
Success in the bird~banding work is therefore dependent upon 
the reports of persons in both countries on such banded 
birds as come to their attention. 

Migratory waterfowl have been banded in large numbers 
at more than 50 stations soattered over the continent and 
have been recovered as far south as the northern part of 
South America. Small song birds have heen banded in 
still greater numbers, and many interesting facts concerning 
their movements are being discovered. These data are not 
only of soientific importance but also are of much 
Setvice in the administration of this valuable wild-life 
resource. The Biologioal Survey, aocordingly, desires to 
have a report on every banded bird that may be recovered, 
and it is hoped that you will continue to help in this work 
by reporting any bands that come to your attention, giving 
the number (with series designation, if any, as A, B, 34, 
36, eto.), date of recovery, and the locality. 

Thanking you for your interest and cooperation, I am 

Very truly yours, 











F, C. Lincoln, In Charge 
Distribution and Migration of Birds 
Bi-624 Division of Wildlife Research 


Mar. 1936 





PROVIDED BY BERNARD VAN NORMAN. 


Photo 9-2. A 1939 response by Frederick C. Lincoln of the U.S. Bureau of Biological Survey to Bernard Van 
Norman regarding the recovery of a Mallard banded in 1936 at the Duck Island Hunting and Fishing Club. 
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narrower than a flyway yet broader than the path 
of an individual flock or group of flocks (Bellrose 
1972). Duck populations move from. pre- 
migration staging areas to a series of wetland 
areas within a corridor from 150 to 250 miles 
wide (241 to 402 km) (Bellrose and Crompton 
1970). Flocks using any one migration site are 
likely to have arrived via numerous, diverse 
routes and will subsequently leave for equally 
varied destinations. Combining the dispersal 
routes that best represent the majority of the 
population forms the basis of what we call a cor- 
ridor (Bellrose 1972). Migration corridors used 
by waterfowl may be shared by birds from many 
different source areas (Munro and Kimball 
1982). Several migration corridors exist for each 
species of duck in each flyway and, to a lesser 
degree, across flyways (Bellrose 1980a). 


THE HISTORY OF BANDING 
The history of bird banding extends to ancient 
Egypt and China, when royalty likely employed 
some form of bird marking (Reiger 1985). At the 
time of the Roman Empire, banding identified 
the emperor's hunting falcons (Sharp 1982). 
After the restoration of the British monarchy in 
1660, Charles Il invested considerable time and 
resources in the study of wildfowl and ordered a 
large “decoy” (British for duck trap) built on one 
of his estates where his aviary keeper, Edward 
Storey, could “ring” the birds (Reiger 1985). 
Modern banding—or “ringing” as it is called in 
Europe—originated about 1890 with Hans 
Christian Mortensen in Denmark (Sharp 1982). 
John James Audubon is often credited as the 
first to band birds in America. About 1803, he 
wrote of placing “silver threads” on the legs of 
young phoebes in order to ascertain whether 
they would return the following year (Lincoln 
1924; Reiger 1985). Other early banding efforts 
include Paul Bartsch’s investigation of Black- 
crowned Night Herons in 1902 and John B. 
Watson's study in 1907 of Sooty and Noddy 
Terns (Lincoln 1924). Bartsch, who worked for 
the Smithsonian Institution, was the first in the 
United States to use numbered, metal bands 
(Reiger 1985). Jack Miner of Kingsville, Ontario, 
began banding birds in 1903 (Sharp 1982). In the 
winter of 1909, he fashioned a band from a piece 
of sheet aluminum about 3/4 inch wide and | 1/2 
inches long (1.9 cm and 3.8 cm) on which he 


scratched his post office address with a pair of 
scissors. He placed the band on a female 
American Black Duck that had joined Miner's 
ducks in August and by winter was semi-tame. 
The bird disappeared on 10 December 1909, and 
in January of 1910, Miner received a letter telling 
him of the duck’s recovery in South Carolina 
(Reiger 1985). 

Lincoln (1924) credits Leon J. Cole, of the New 
Haven Bird Club, and PA. Taverner with signifi- 
cantly broadening the scope of North American 
banding activity. In 1903, Taverner distributed a 
number of handmade bands bearing serial 
numbers and the inscription “NOTIFY THE AUK 
NY.” Through Cole’s efforts, the New Haven Bird 
Club became the first ornithological organiza- 
tion to issue bands. Around 1909, the club 
distributed over 5,000 bands; roughly one-fifth 
of these were placed on wild birds. 

Presenting a paper on bird banding at a 
meeting of the American Ornithologists’ Union in 
New York City in November 1909, Cole stressed 
the need for a permanent banding organization. 
The American Bird Banding Association was 
organized later that month. The Bureau of 
Biological Survey of the U.S. Department of 
Agriculture formally took over the work of that 
association in January 1920, and through a 
growing network of cooperators, the bird-banding 
project was steadily expanded (Lincoln 1924). 

To facilitate the coordination of banding activ- 
ities, cooperators were grouped into regional 
associations. The second such regional organi- 
zation formed was the Inland Bird Banding 
Association, founded in Chicago at the October 
1922 meeting of the American Ornithologists’ 
Union. According to Lincoln (1924:3), this asso- 
ciation was slated to cover work “in the territory 
tributary to the Mississippi River, extending 
from the Allegheny Mountains to the Rocky 
Mountain states and _ British Columbia.” 
S. Prentiss Baldwin served as the association’s 
president, and William I. Lyon, of Waukegan, 
Illinois, was secretary (Lincoln 1924). 

Before the federal government became 
actively involved in bird banding, however, 
Alexander Wetmore recognized the potential 
significance of banding for waterfowl and 
arranged in 1914 to have aluminum bands origi- 
nally designed for use with poultry stamped with 
serial numbers and the address of the Biological 
Survey (Reeves et al. 1984). In a study of 


“western bird sickness” (botulism) during 
1914-1916, Wetmore banded 1,241 birds of 23 
species, including at least 980 ducks, on the 
Bear River marshes of Utah. These were sick 
birds that had been held captive until well and 
then banded. This work, nonetheless, stimulated 
interest in large-scale waterfowl banding. 

The study of bird migration was one of the 
first major projects of the Bureau of Biological 
Survey. Using existing literature and information 
from contemporary bird students, bureau biolo- 
gist Wells W. Cooke determined the general 
travel routes of most species of North American 
migratory birds (Lincoln 1935). At about the 
time of Cooke’s death in 1916 (the year the 
Migratory Bird Treaty with Great Britain was 
negotiated), the bureau began to use banding to 
study bird migration. Though all kinds of migra- 
tory birds were banded, waterfowl received 
special attention because of their importance as 
game. Lincoln (1935:2) wrote, “Although the 
grouping of waterfowl migration routes was 
suggested by some of the writings of Cooke, it 
remained for the banding work more clearly to 
portray this phase of migration.” 

Frederick C. Lincoln (Photo 9-3) was a partic- 
ularly important figure in the history of banding. 
He joined the Bureau of Biological Survey in 
1920 and was given the job of organizing the 
newly established federal bird-banding 
program, which had assumed and centralized 
the work of several regional ornithological orga- 
nizations. Much of Lincoln’s early career was 
devoted to this effort and to analyzing the infor- 
mation obtained from banding and waterfowl 
surveys (Photo 9-4). Lincoln also worked closely 
with Canada because that nation participated in 
North American banding and survey programs. 
Reeves et al. (1984:74) correctly noted that 
“Lincoln was truly the father of the North 
American waterfowl banding program.” 

Lincoln delineated the North American flyways 
largely on the basis of banding data (Reeves et al. 
1984). He was also largely responsible for estab- 
lishing the concept of flyways as a basis for 
management. In his writings, he was careful to 
distinguish between the terms “flyway” and 
“migration route.” He defined migration routes as 
“the individual lanes of avian travel from breeding 
grounds to winter quarters” and flyways as “those 
broader areas into which certain migration routes 
blend or come together in a definite geographic 
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PHOTO PROVIDED BY THE NATIONAL ARCHIVES. 
Photo 9-3. Frederick C. Lincoln, considered the 
father of the North American waterfowl banding 
program, applying a band to a Mallard in the 1920s. 





PHOTO PROVIDED BY THE NATIONAL ARCHIVES. 


Photo 9-4. A hoop net used as a duck trap for 
banding purposes by U.S. Bureau of Biological 
Survey personnel in the 1920s. 

region” (Lincoln 1935:2). Thus, flyways are 
management designations that generally include 
the migration routes of waterfowl that share 
common breeding, migration, and/or wintering 
areas. There are, however, several cases where 
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waterfowl breed in one flyway, migrate across a 
second, and winter in a third. 

As head of the Bureau of Biological Survey's 
new bird banding office in Washington, D.C., 
Lincoln traveled to Browning, Illinois, in the 
spring and fall of 1922 to band ducks at the 
Sanganois Club on the Sangamon River 
(Bellrose 1980b). There, in the first large-scale 
trapping of waterfowl in the United States, he 
banded 1,667 Mallards. Recoveries from 
Mallards banded in the Sangamon bottoms 
numbered 314 during 1922-1923 and 183 for 
1923-1926. In January 1926, Lincoln returned to 
the area to band Mallards at nearby Crane Lake. 
Of 952 birds banded, 83 were recovered that 
same season (Bellrose 1980b). Uhler (1933a) 
reported that of the Mallards banded by Lincoln 
at Bath and Browning—two heavily baited areas 
along the Illinois River—903 birds were 
“retaken” between 30 June 1923 and | January 
1927. 

Lincoln (unpubl. notes) detailed his fall 
excursion to Browning. He departed Washington, 
D.C., for the Sanganois Club on the evening of 27 
September 1922. His trip took him through 
Chicago, where on 30 September at 6:00 p.m. he 
boarded a train and arrived at Browning at 1:50 
a.m. the following morning. Later that day he 
proceeded to the Sanganois Club via motorboat. 
From | October to 7 December (except for 23-26 
October), Lincoln trapped, banded, and acquired 
data at the Sanganois Club. 

One trap site, known locally as the “Jakey 
Williard Hole,” consisted of 3 acres (1.2 ha) of 
shallow water between the Sangamon River and 
“Hog Slough.” There Lincoln constructed three 
traps and a pen for 12 tame birds. Though never 
explicitly stated, many of the trap designs used 
by early waterfowl banders were probably copies 
of those used by market hunters and poachers 
(Photo 9-5). Although crude materials (e.g., 
saplings and chicken wire) made construction 
cumbersome, these traps were reasonably effi- 
cient (Reeves et al. 1984). Another trap, which 
was erected at a place called “The Stucky,” was 
the largest Lincoln had ever used and measured 
30 X. 12% 6 feet (921 xe3 foaiGim) eit wast posi- 
tioned so that one-third of its height was in the 
water; two lead-in wire funnels (on opposite 
sides) allowed ducks to swim into the trap. 
Within about a week this trap was catching large 
numbers of ducks, averaging at one point about 





100 daily for more than a week (Lincoln, unpubl. 
notes). Poaching, however, was a problem and 
difficult to detect. Lincoln (unpubl. notes) dis- 
covered that on Il November two traps had 
been broken into and the ducks taken. Increased 
vigilance at the area, however, effectively elimi- 
nated the problem by the end of the month. 

The Illinois Natural History Survey (INHS) 
began its banding program in the fall of 1939 
when John M. “Frosty” Anderson joined the staff 
(Bellrose 1980b). Prior to the participation of the 
Survey, Chris Goetz had banded almost 5,000 
Mallards between 1932 and 1940 at the Duck 
Island Hunting and Fishing Club along the 
Illinois River near Banner in Fulton County 
(Bellrose and Crompton 1970). Banding activity 
in Illinois was most intensive from 1939 to 1952 
and involved several Survey personnel (Photo 
9-6). Over 75,000 ducks were banded during that 
period at four locations; roughly 85 percent were 
Mallards (Bellrose 1980b) (Photo 9-7). In 1954, 
George Arthur began banding waterfowl in 
southern Illinois at Union County Wildlife 
Management Area (WMA) (Photo 9-8). Arthur 
and his associates banded about 50,000 ducks in 
southern Illinois, including approximately 35,000 
Mallards at Union County and Horseshoe Lake 
wildlife management areas (Photo 9-9) and at 
Nauvoo (Photo 9-10) on the Mississippi River in 
west-central Illinois (Bellrose 1980b; G.C. Arthur, 
Illinois Department of Conservation, pers. 
comm.). 

Band recoveries from other nations (aside 
from Canada) occur periodically. Russian bands 
are recovered occasionally in the Pacific Flyway, 








By See : ail = a= 3 a ss sa : 
Photo 9-5. A duck trap operated by Frederick C. 


Lincoln at the Sanganois Club near Browning, 
Illinois, in 1922. The trap contains a total of 93 
Mallards, Northern Pintails, and American Black 
Ducks (Lincoln 1924:Fig. 2). 


and in October 1981, a hunter in Oregon recov- 
ered a Northern Pintail hen banded 2 years ear- 
lier on Royal lands near Tokyo, Japan (Reiger 
1985). Banding continues to be a vital tool of 
waterfowl research, and banded birds remain a 
source of great interest and pleasure for avid 
waterfowlers. 


SPECIES ACCOUNTS 

We examined recovery data for individuals of 
11 species of ducks and the Canada Goose 
banded in Illinois. These represent the major 
species in the Illinois duck harvest or merit spe- 
cial management considerations, such as 
Canvasbacks for which the hunting seasons have 
been periodically closed. The band recovery data 
of the 12 species were examined primarily to 
delineate their breeding, migration, and winter- 
ing areas. 

In the banding analyses presented here, all 
banding locations of ducks banded throughout 
Illinois were combined as were years of banding 
and recovery. Only recoveries of normal, wild 
birds that had been reported shot or found dead 
were used. Each individual recovery was repre- 
sented by a dot randomly located on a map 
inside the degree block (1° latitude by 1° longi- 
tude) where the recovery was reported. These 
maps provide a reasonably accurate display of 
recovery patterns. Tabular data accompany each 
map and present the number of ducks recovered 
in each of the geographical regions defined by the 
bird banding manual: the states of the United 
States, the provinces and territories of Canada, 
and the countries in Central and South America 
and their associated islands. The states were 
grouped according to flyways. Where appropriate, 
direct and indirect recoveries were treated sepa- 
rately. A direct recovery was defined as a band 
recovered from a bird during the same autumn 
and/or hunting season in which it had been 
banded. An indirect recovery was a band recov- 
ered in hunting seasons subsequent to the first. 

Although North and South Dakota are in the 
Central Flyway, the wetlands east of the Missouri 
River in these states are major nesting areas for 
ducks harvested in the Mississippi Flyway, 
including Illinois. Munro and Kimball (1982) 
reported that the Mississippi Flyway dominated 
the harvest of ducks that had originated in the 
Missouri River basin breeding area. Because 
band recoveries are recorded by states and 
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PHOTO BY JAMES S. AYARS. 
Photo 9-6. Milford Smith and Homer Bradley of the 
Illinois Natural History Survey tending a duck trap 
on Chautauqua National Wildlife Refuge in 1940. 





PHoTO BY C.L. SCOTT. 


Photo 9-7. Frank C. Bellrose (right) and James S. 
Jordan of the Illinois Natural History Survey banding 
a Mallard on Chautauqua National Wildlife Refuge 
bale aol er 

North Dakota and South Dakota are in the 
Central Flyway, the percents of indirect re- 
coveries from the Mississippi Flyway of ducks 
banded in Illinois in the figures and tables that 
follow are somewhat conservative and those 
from the Central Flyway are somewhat inflated. 


Mallard 

Because such a large number of Mallards use 
the Mississippi Flyway, Lincoln (1949) suggested 
that it might be better known as the “Mallard 
Flyway.” Based on separate estimates from 
banding data and harvest survey data, Munro 
and Kimball (1982) determined that the 
Mississippi Flyway accounted for 43-47 percent 
of the total Mallard harvest in the United States. 
Estimates for the Central and Pacific flyways 
ranged between 21 and 28 percent, and estimates 
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PHOTO BY DARICE A. TODD. 
Photo 9-8. A Canada Goose trap operated by the Illinois Department of Conservation at Union County 
Wildlife Management Area in southern Illinois in 1990. 


. 
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PHOTO BY DENNIS D. THORNBURG. 


Photo 9-9. A trap full of Mallards and American Black Ducks at Union County Wildlife Management Area in 
southern Illinois in 1985. 


for the Atlantic Flyway ranged between 4.5 and 
7.4 percent of the Mallard harvest. The state with 
the largest percent of the Mallard harvest in the 
contiguous United States is Arkansas. Based on 
banding data, Munro and Kimball suggested 
that Arkansas is responsible for 9.6 percent of 
the total harvest; harvest surveys indicate that 
Arkansas accounts for 8.4 percent of the total 
harvest. Munro and Kimball estimated that the 
Illinois portion of the total United States 
Mallard harvest was 4.7 percent (from banding 
data) and 4.1 percent (from harvest survey data). 

The Mallard banding program has been the 
most successful of all North American banding 
efforts; as of 1989, more than 4.3 million Mallard 
bandings had resulted in about 650,000 recoveries 
(Smith et al. 1989). Mallards constitute about 45 
percent of all duck bandings and about 54 per- 
cent of all recoveries. 
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From 1922 to 1983, 180,181 Mallards were 
banded in Illinois. From these bandings, 5,205 
direct and 23,875 indirect recoveries were 
reported. The indirect recoveries provide a 
meaningful picture of important banding, migra- 
tion, and wintering areas (Fig. 9-1). Our analysis 
revealed that 6.43 percent of the indirect recov- 
eries were made in Saskatchewan, 6.17 percent 
in Manitoba, 5.56 percent in North Dakota, and 
2.72 percent in South Dakota (Table 9-1). These 
findings support those of Munro and Kimball 
(1982) regarding the importance of these 
breeding areas to Mallards that migrate through 
Illinois. They tabulated the derivation (or 
source) of Mallards recovered in specific areas 
and found that Illinois derived almost 40 percent 
of its total Mallard harvest from areas in 
southern Canada (southwestern Alberta, 0.8%; 
southwestern Saskatchewan, 18.2%; southeast- 





Figure 9-1. Indirect recoveries from Mallards banded in Illinois, 1922-1983. 
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Table 9-1. Indirect recoveries from Mallards 
banded in Illinois, 1922-1983. 


Location 


Mississippi Flyway 


Alabama 
Arkansas 
Illinois 
Indiana 
lowa 
Kentucky 
Louisiana 
Michigan 
Minnesota 
Mississippi 
Missouri 
Ohio 
Tennessee 
Wisconsin 


Subtotal 


Atlantic Flyway 
Delaware 
Florida 
Georgia 
Maine 
Maryland 
New Jersey 
New York 


North Carolina 


Pennsylvania 


South Carolina 


Virginia 
West Virginia 
Subtotal 


Central Flyway 
Colorado 
Kansas 
Montana 
Nebraska 
North Dakota 
Oklahoma 
South Dakota 
Texas 
Wyoming 

Subtotal 

Pacific Flyway 
Arizona 
California 
Idaho 
Nevada 
Oregon 
Utah 
Washington 


Subtotal 
Alaska 


Canada 
Alberta 


British Columbia 
Mackenzie NWT? 


Manitoba 
Ontario 
Quebec 
Saskatchewan 
Yukon 


Subtotal 
TOTAL 





° Northwest Territories. 


Number 


106 
2,894 
4,978 

338 
1,069 

453 

971 

141 
Pave ets) 

762 
Pala 

67 
236 
907 


17,374 


5 
12 
30 

1 
10 

3 
10 
16 
13 
42 
ZN 

2 


165 


ie 
134 
31 
230 
(peer 
74 
650 
183 


2,647 


CON OW OO — 


42 


344 
17 
1,473 
261 


1,534 


3,644 
22/015 


Reported Shot or Found Dead 


Percent 


0.44 
TZel2 
20.85 

1.42 

4.48 

1.90 

4.07 

0.59 

ao 

ei he) 

4.66 

0.28 

Shale, 

3.80 


T2AE 


0.02 
0.05 
0.13 
0.00 
0.04 
0.01 
0.04 
0.07 
0.05 
0.18 
0.09 
0.01 


0.69 


0.05 
0.56 
O13 
0.96 
sEeis) 
0.31 
Paes 
O77. 
0.02 


ise0g 


0.00 
0.03 
0.07 
0.01 
~0.03 
0.01 
0.03 


0.18 
0.01 


1.44 
0.03 
0.07 
sea 
1.09 
0.01 
6.43 
0.02 


earls: 
100.00 


ern Saskatchewan, 12.0%; and southwestern 
Manitoba, 7.7%), 16.4 percent from the Missouri 
River basin, 8.7 percent from the Great Lakes 
region, 23.1 percent from the northern 
Saskatchewan/northern Manitoba/western Ontario 
region, and 9.7 percent from northern Alberta/ 
northern Northwest Territories. 

Munro and Kimball (1982) cautioned that 
harvest derivation information must be inter- 
preted carefully. Because Mallard recovery 
patterns are generally fan-shaped and overlap- 
ping, geographically distinct areas may derive 
much of their harvest from the same source 
areas. They noted that both the southwest and 
southeast Saskatchewan breeding areas are vital 
for Mallard production without regard to flyway 
boundary. Bellrose and Crompton (1970) also 
cited Saskatchewan as the source of most of the 
Mallards migrating to the Midwest. 

Breeding areas for Mallards important to 
Illinois and the Mississippi Flyway can also be 
seen by examining the distribution of the har- 
vest of birds that had been banded on the 
breeding grounds. Hawkins (1949) reported that 
of 1,785 direct recoveries in Illinois of Mallards 
banded from 1939-1948 in the Prairie Provinces 
of Canada, 1.5 percent had derived from Alberta, 
5.5 percent from Saskatchewan, and 8.0 percent 
from Manitoba. Munro and Kimball (1982) 
examined the harvest distribution of Mallards 
banded on various breeding grounds and found 
that the harvest of Mallards from southwest and 
southeast Saskatchewan was distributed mainly 
in the Mississippi Flyway (42-50%), Canada 
(26%), and the Central Flyway (22-27%). 
Mallards from southwest Manitoba were recov- 
ered largely in Canada (39%) and the Mississippi 
Flyway (47%), but the Mallard harvest from birds 
banded in northern Saskatchewan/northern 
Manitoba/western Ontario was also mostly in 
the Mississippi Flyway (61%). Harvests of 
Mallards from the Missouri River basin (67%) 
and the Great Lakes region (83%) were strongly 
associated with the Mississippi Flyway as well. 

Distribution of the 23,875 indirect recoveries 
of Mallards banded in Illinois documents the 
strong fidelity of the Illinois-banded birds for 
the Mississippi Flyway (Table 9-1, Fig. 9-1). A 
total of 72.77 percent of the recoveries occurred 
in states of the Mississippi Flyway, 11.09 percent 
in the Central Flyway (8.28% in North and South 
Dakota), 0.69 percent in the Atlantic Flyway, and 
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PHOTO BY GEORGE C. ARTHUR. 


Photo 9-10. Canvasbacks feeding near a diving duck trap on Keokuk Pool, Mississippi River in 1975. 


only 0.18 percent in the Pacific Flyway. Within 
the Mississippi Flyway, 20.85 percent of the 
recoveries occurred in Illinois. Other states in 
the flyway with high percentages of recoveries 
were Minnesota (9.79%), which lies between the 
major breeding grounds and Illinois, and 
Arkansas (12.12%), the primary wintering area 
for Mallards in the Mississippi Flyway. 

Bellrose and Crompton (1970) analyzed recov- 
eries from 46,070 Mallards banded at Chautauqua 
National Wildlife Refuge (NWR) during 1939-1944 
and 1947-1952 and recovered through 1966. 
Although these bandings and recoveries were 
included among those analyzed in the present 
study, they provide a picture of Mallard distribu- 
tions over a smaller and earlier time span. Of 
5,408 indirect recoveries from these bandings, 
97.1 percent occurred within the Mississippi 
Flyway, 2.3 percent west of the flyway, and 0.6 per- 
cent east of the flyway. Most recoveries west of the 
flyway occurred just over the flyway border in the 
Great Plains. Bellrose and Crompton (1970), 
however, defined the North American flyway 
boundaries differently than we do in the present 
study. Because of these differences, estimates of 
recovery rates from Bellrose and Crompton (1970) 


for the Mississippi Flyway are relatively inflated 
whereas those in areas west and east of the flyway 
are conservative. The trends in the distribution of 
indirect recoveries, however, were similar to those 
seen in the present study, with most recoveries in 
the Mississippi Flyway and far fewer in the Central 
and Atlantic flyways. 

Bellrose and Crompton (1970) noted that the 
indirect recovery rate west of the Mississippi 
Flyway differed among age and sex classes and 
suggested that immature drakes banded in 
Illinois were more likely to wander to the Central 
Flyway than were drakes banded as adults with 
established traditional migration areas. Hens 
were more likely than drakes to stay within the 
confines of the Mississippi Flyway. 

Comparisons of indirect Mallard recoveries 
for birds banded in different parts of Illinois sug- 
gest that distributions may differ in relation to 
the area of banding (Table 9-2). The recovery 
distribution among flyways of Mallards banded 
in a zone that included southern Illinois, south- 
east Missouri, southwest Indiana, and western 
Kentucky and reported in Nichols and Hines 
(1987) was nearly identical to that of Mallards 
banded statewide in our study. Recoveries from 
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Table 9-2. Percentage distribution among flyways 
of recoveries from Mallards. 





Banding Area 


S Illinois, 
SE Missouri, N Illinois, 
Illinois SW Indiana, __N Indiana, 


Recovery Area Statewide? W Kentucky’ SW Michigan’ 


Mississippi 

Flyway ols 72.8 79.3 
Atlantic 

Flyway 0.69 0.7 Zui 
Central 

Flyway 11.09 11.0 6.1 
Pacific 

Flyway 0.18 os On 
Alaska/ 

Canada 15,27 iS 11.8 
Total Percentage 100.00 100.0 100.0 
Total Recoveries Zoos 8,592 2,542 


2 This study. 

» Nichols and Hines 1987, based on winter bandings. 

bandings in a zone comprising northern Illinois, 
northern Indiana, and southwest Michigan, how- 
ever, were more closely associated with the 
Mississippi and Atlantic flyways and less preva- 
lent in the Central Flyway and Canada than 
recoveries from statewide bandings or from the 
more southern zone. 

It should again be noted that flyways were 
designated along political and not biological 
boundaries. Munro and Kimball (1982) observed 
that flyway boundaries are immaterial to birds 
and that the general northwest-southeast move- 
ment of Mallards from breeding areas in the 
United States and Canada is not consistent with 
present flyway boundaries. Although their 
boundaries may not be well suited for the man- 
agement of Mallard populations, flyways do, 
however, encompass geographical areas that are 
appropriately large given the similarities in 
harvest derivation (Munro and Kimball 1982). 

The important wintering areas for -Mallards 
banded in Illinois can be delineated from the 
5,205 direct band returns (Table 9-3, Fig. 9-2). 
The majority of the recoveries were made in 
Illinois (53.43%), indicating that Mallards 
remain in favored migration areas of Illinois for 
a period of time, as has been suggested by 
Bellrose and Crompton (1970), before moving 
southward. Wintering areas of Illinois-banded 
Mallards in order of importance as determined 
by the percentage of direct recoveries are 


Table 9-3. Direct recoveries from Mallards banded 
in Illinois, 1922-1982. 


Reported Shot or Found Dead 





Location Number Percent 
Mississippi Flyway 
Alabama 36 0.69 
Arkansas 653 12455 
Illinois 2,/81 534s 
Indiana 149 2.86 
lowa 184 3} Syl 
Kentucky 183 3.52 
Louisiana 238 ALAS Tf 
Michigan 7 O13 
Minnesota 16 0.31 
Mississippi 1339 2.00 
Missouri 292 5.61 
Ohio 16 0.31 
Tennessee 361 6.94 
Wisconsin 59 lee 
Subtotal 5114 98.25 
Atlantic Flyway 
Florida 5 0.10 
Georgia 9 Oey, 
New Jersey 1 0.02 
North Carolina | 0.02 
Pennsylvania ] 0.02 
South Carolina Tz 0.23 
Virginia 2 0.04 
Subtotal 31 0.60 
Central Flyway 
Kansas i Oss 
Oklahoma 15 0.29 
Texas 36 0.69 
Subtotal 58 teint 
Canada 
Manitoba | 0.02 
Ontario 1 0.02 
Subtotal 2 0.04 
TOTAL eas 100.00 


Arkansas (12.55%), Tennessee (6.94%), Missouri 
(5.61%), and Louisiana (4.57%) (Table 9-3). 
Bellrose and Crompton (1970) reported that 
only 1.7 percent of the indirect recoveries from 
Mallard bandings at Chautauqua NWR occurred 
on the Louisiana coastal marsh and that 
wintering Illinois-banded Mallards utilized 
swamps north of these coastal waters. Mallards 
passing through Illinois were strongly affiliated 
with the Mississippi Flyway (98.25%) compared 
with the Central Flyway (1.11%) and the Atlantic 
Flyway (0.60%) (Table 9-3). Bellrose and 
Crompton (1970) noted similar trends in the dis- 
tribution of direct recoveries from bandings at 
Chautauqua NWR: of 2,713 direct returns, 0.55 
percent occurred west of the Mississippi Flyway, 
0.29 percent east of the flyway, and over 99 per- 
cent within the Mississippi Flyway. 
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Figure 9-2. Direct recoveries from Mallards banded in Illinois, 1922-1982. 


The principal wintering grounds for 
Mississippi Flyway Mallards lie between the 37° 
parallel and the Gulf of Mexico in the 
Mississippi River basin from southern Illinois to 
Louisiana (Bellrose and Crompton 1970). 
Mallards are most concentrated in winter 
between the 34° and 36° parallels in eastern 
Arkansas and western Mississippi (Bellrose and 
Crompton 1970; Bellrose 1972). Nichols and 
Hines (1987) reported that 26-30 percent of 
North American Mallards wintered in a zone 
that included Arkansas, Tennessee, Louisiana, 
Mississippi, and Alabama. Mallards also winter 
in the Midwest, where they feed on waste corn in 
harvested fields and use open water areas along 
the Mississippi River between Muscatine, lowa, 
and Alton, Illinois (Bellrose 1980a). 

Some northward movement of Mallards 
banded in the fall in Illinois was indicated by a 
1.13 percent direct recovery rate in Wisconsin; 
small numbers were also recovered in Michigan 


(0.13%) and Minnesota (0.31%) (Table 9-3). One 
Mallard was recovered in the fall in Ontario, but 
the one recovered in Manitoba was found the 
following March. Bellrose and Crompton (1970) 
defined reverse migration as an autumn move- 
ment northward from the point of banding. From 
bandings at Chautauqua NWR, Bellrose and 
Crompton (1970) found that 7.59 percent of 
direct recoveries were from north of the banding 
station. Of this percent, however, most (5.95%) 
were within | degree of latitude (69 mi) of the 
point of banding. Bellrose and Crompton (1970) 
noted that reverse migration was most often 
observed on evenings after the arrival of a large 
flight the previous night under low, heavy cloud 
cover and suggested that these reverse flights 
were made by ducks that had overshot or 
bypassed their intended goal. Ducks having 
missed their targeted migration stops by a con- 
siderable distance were nevertheless thought to 
have simply continued on to their next migra- 
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tion or winter destination (Bellrose and 
Crompton 1970). 

An abundance of evidence led Bellrose and 
Crompton (1970) to conclude that Mallards 
exhibit strong homing tendencies to migration 
and wintering areas. They estimated that 
roughly two-thirds of the Mallards banded at 
Chautauqua NWR and alive in subsequent years 
returned to the latitude and/or longitude at 
which they had been banded. Approximately 60 
percent of previously banded Mallards returned 
to areas within a 60-mile (97-km) north-south 
zone centered on the banding station; about 80 
percent returned to within a 200-mile (322-km) 
zone. Most of these areas were near the 
Chautauqua refuge or on the upper Illinois River 
above Peoria and the lower Illinois River below 
Browning. Thus, about 20 percent of the 
Mallards were thought to have overflown the 
Illinois River valley to head directly for their win- 
tering grounds. Homing rates differed, however, 
between Mallards banded in different parts of 
the state. Only 8.0 percent of the indirect recov- 
eries of Mallards banded at the Union County 
WMA in southern Illinois were made at the lati- 
tude of the banding station; in contrast, 19.6 
percent of the indirect recoveries of birds 
banded at the Chautauqua refuge occurred at 
the latitude of that station. Bellrose and 
Crompton (1970) suggested that because Union 
County WMA lies near the northern edge of the 
main wintering grounds for Mississippi Flyway 
Mallards, birds that overshot it were less likely 
to backtrack than birds that overflew more 
northerly migration areas. 

Powell et al. (1995) reported that their analyses 
of Mallard bandings validated the assumption of 
fidelity to migratory routes. Although Mallards 
may return to specific areas during migration, 
Bellrose and Crompton (1970) found that from 25 
to 50 percent of the surviving Mallards that used 
a migration area one year did not return the next. 
They suggested that those ducks that do not 
return pass on to their wintering grounds; others 
overshoot or undershoot their traditional migra- 
tion areas by 50-100 miles (80-161 km) or stop to 
the east or west of them. Bellrose and Crompton 
(1970) listed four reasons why ducks may not 
return to traditional migration areas: 1) individu- 
als that used an area one year may in subsequent 
years be traveling with a flock headed to a differ- 
ent destination; 2) reduction in the availability of 


food at traditional migration areas may result in 
further southward travel or “pioneering” in search 
of food [Observations and aerial surveys in the 
Illinois River valley indicate that reductions in 
food resources may result in population declines 
and cause ducks to leave areas soon after arrival. 
When food was inadequate, ducks have been 
observed departing from areas the night follow- 
ing their arrival.|; 3) strong winds may blow 
migrants off course or retard southward travel; 
and 4) dark nights and/or low cloud cover may 
hinder the use of landscape clues for orientation. 

Nichols and Hines (1987) detected age-specific 
differences in the winter recovery patterns of 
Mallards from the same breeding areas and found 
evidence of year-to-year variation in wintering 
ground location. Subadults were less likely than 
adults to return in subsequent years to previously 
visited wintering areas. Nichols et al. (1983) 
noted that young Mallards appeared more 
responsive to environmental conditions and 
more flexible in their choice of wintering loca- 
tions than adults. To explain age-specific differ- 
ences in wintering ground fidelity and location, 
Nichols and Hines (1987) suggested that either 
adults obtain great benefit from fidelity to migra- 
tion route and wintering ground or that younger 
ducks are more vulnerable to adverse environ- 
mental conditions. Another possible explanation 
is the “foster-parent hypothesis” of Bellrose and 
Crompton (1970) who reported that flocks or 
eroups of flocks using traditional migration 
routes are composed of both juveniles and 
adults. The composition of such flocks is likely 
determined on premigration staging areas via the 
chance association of individuals in a similar 
physiological state of preparedness for migration. 
The young birds attach to and migrate with adults 
that have established traditional migration and 
wintering areas. As the juveniles accompany 
adults along routes and to areas used previously 
by the adults, they are imprinted in the use of 
these same areas. 

Within age classes, however, Nichols and 
Hines (1987) found that male and female 
Mallards from the same breeding areas exhibited 
similar distributions based on winter band recov- 
eries. Evidence did not suggest that adult male 
and female Mallards exhibit different degrees of 
variability in winter distribution patterns. This 
similarity between the sexes is consistent with 
the hypothesis of Hepp and Hair (1984) that 


early-pairing Anatids (such as Mallards) should 
show less segregation in winter distribution than 
later pairing species. 

Bellrose and Crompton (1970) suggested that 
Mallards home to traditional wintering areas 
where weather conditions promote the consis- 
tent availability of winter food; where weather 
and food resources are more variable, Mallards 
have evolved a variable homing tendency. Based 
on the similarity of first winter versus subse- 
quent winter recoveries, many other researchers 
have concluded that Mallards return to the areas 
where they first wintered (Munro 1943: 
Cartwright and Law 1952: Boyd and Ogilvie 1961; 
Crissey 1965; Gollop 1965; Martinson 1966; and 
Drewien 1968). Nichols and Hines (1987) con- 
cluded that although some small variation in 
wintering location is exhibited, Mallards demon- 
strate a tendency to return to general wintering 
areas year after year. 

The uneven distribution of waterfowl habitat in 
the Mississippi migration corridor may bias 
recovery distributions; nevertheless, the pattern 
of indirect recoveries reflects the general migra- 
tion path between breeding and wintering areas 
(Bellrose and Crompton 1970). Indirect recoveries 
from Illinois Mallard bandings lie along an axis 
extending from east-central Saskatchewan south- 
eastward to north-central Illinois, then directly 
south to south-central Louisiana (Bellrose and 
Crompton 1970). Most Mallards enter Illinois at 
the Mississippi River between Muscatine, Iowa, 
and Hannibal, Missouri (Bellrose 1972). 

Using population distributions, banding data, 
and radar findings, Bellrose (1972) determined 
that most Mallards using the Mississippi River 
corridor turned from southeast to south at the 
Illinois or Mississippi rivers to head toward win- 
tering grounds in eastern Arkansas, western 
Tennessee, western Mississippi, and northern 
Louisiana. Some continued southeast to the 
Wabash River valley before turning southward. A 
“sizeable contingent” continued southeast as far 
as South Carolina whereas others headed for 
Virginia—North Carolina or Georgia—Florida. Some 
Mallards fly a corridor down the west side of Lake 
Michigan to northeastern Illinois, then turn south- 
southwest to head for eastern Arkansas. Others 
reach northeastern Indiana by flying south- 
southeast across southern Wisconsin, then turn 
south-southwest toward Arkansas (Bellrose 1972). 
These corridors fall within the pattern of indirect 
Mallard recoveries in the present study (Fig. 9-1). 
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Mallards will break away from the main stream 
of migrants when they are within 100 miles (161 
km) of a “home lake” (those specific migration 
areas visited by ducks throughout their lives and 
where they spend a considerable amount of time 
resting and feeding) and rejoin the main stream 
upon its departure (Bellrose and Crompton 1970). 
Nocturnal radar studies suggest that migrating 
waterfowl usually depart soon after sunset and 
land about dawn (Bellrose 1972). Bellrose and 
Crompton (1970) reported that flocks of Mallards 
may travel between 100 and 1,000 miles (161 and 
1,609 km) between home lakes. 

From direct recoveries of bandings at the 
Chautauqua NWR, Bellrose and Crompton 
(1970) determined that most Mallards fed in 
fields and other lakes within about an 18-mile 
(29-km) radius. Observations confirmed that 
feeding flights were most often within 30 miles 
(48 km) of the lake; on occasion flocks traveled 
up to 45 miles (72 km) to feed. Similarly, recov- 
eries of Mallards banded at the Spring Lake 
banding station in Carroll County, Illinois, 
revealed a 25-mile (40-km) cruising radius 
around the banding station within which 
Mallards fed. Movement beyond that radius 
represented a continuation of migration. 

Bellrose and Crompton (1970) estimated that 
Mallards in the Mississippi migration corridor 
remained about 28 days at each migration area 
visited between breeding and wintering grounds. 
Mallards trapped and banded early in the migra- 
tion season demonstrated a tendency to remain 
in the area of the banding station slightly longer 
than those banded later. Because Mallards 
banded at Chautauqua NWR spent about 64 days 
on migration areas, Bellrose and Crompton 
(1970) calculated that these birds must have had 
two or three major feeding and resting areas 
between their breeding and wintering grounds. 
Given an average 28-day stay on traditional 
migration areas and a cruising radius around 
such areas of about 30 miles (48 km), Mallards 
have ample time and opportunity to become 
familiar with the landmarks of a large area before 
leaving for the next migration or wintering area. 

Examining the seasonal chronology of indirect 
band recoveries, Bellrose and Crompton (1970) 
noted that indirect recoveries peaked in lowa, 
Illinois, Indiana, and Missouri about 8-15 
November. The median period of indirect recover- 
ies in this area was 15-21 November. These dates 
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Table 9-4. Indirect recoveries from 1977-1990 of 
Mallards banded at Sangchris Lake State Park 
during October-December, 1976-1981. 





Reported Shot or Found Dead 


Location Number Percent 


Mississippi Flyway 


Alabama y 4.1 
Arkansas 26 13 
Illinois oo 21.8 
Indiana 4 2.4 
lowa 5 2.9 
Kentucky 5 752) 
Louisiana 9 5). 
Michigan = ihe: 
Minnesota 18 8.8 
Mississippi 14 8.2 
Missouri 3 1.8 
Ohio | 0.6 
Tennessee 4 24 
Wisconsin 5) 2.9 
Subtotal 138 81.2 
Central Flyway 
Nebraska | 0.6 
North Dakota V4 4.1 
South Dakota = 1.8 
Texas 1 0.6 
Subtotal 12 Te 
Canada 
Alberta 2 ie 
Manitoba 8 4.7 
Saskatchewan 10 5.9 
Subtotal 20 11.8 
TOTAL bras) 100.00 


are consistent with aerial survey data indicating 
that mallard populations peak in Illinois between 
10 and 23 November (see Table 6—4 in Chapter 6, 
“Migration, Distribution, and Abundance’). 

The patterns displayed for the indirect and 
direct Mallard recoveries discussed earlier can be 
seen on a smaller scale by examining recoveries 
from birds banded during the fall at Sangchris 
Lake State Park (SP), 15 miles (24 km) southeast 
of Springfield (Tables 9-4 and 9-5, Figs. 9-3 and 
9-4). The sample size of direct recoveries is 
extremely small (33), and some discrepancies are 
apparent. Only one recovery was reported for 
Arkansas and recovery rates were higher for the 
wintering areas of Louisiana, Tennessee, and 


Table 9-5. Direct recoveries from Mallards banded 
at Sangchris Lake State Park during October— 
December, 1976-1981. 


Reported Shot or Found Dead 
Location Number Percent 


Mississippi Flyway 


Alabama | 3.0 
Arkansas 1 3.0 
Illinois et 39.4 
Kentucky 1 3.0 
Louisiana 6 18.2 
Mississippi 4 P25 
Missouri | 3.0 
Tennessee 6 18.2 
TOTAL 33 99.9 





Figure 9-3. Indirect recoveries from 1977-1990 of Mallards banded at Sangchris Lake State Park during 


October-December, 1976-1981. 
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Figure 9-4. Direct recoveries from Mallards banded at Sangchris Lake State Park during October-December, 


270-1961. 


Mississippi (Table 9-5) than the comparable data 
for direct recoveries of all Mallards banded in 
Illinois (Table 9-3). Because Sangchris Lake SP 
lies east of the Illinois and Mississippi rivers 
where many of the other Mallards were banded 
in Illinois, birds banded at Sangchris Lake may 
have stayed further eastward on their migration 
to wintering areas and accordingly very few 
arrived in Arkansas; however, all direct returns 
were from the Mississippi Flyway. 





American Black Duck 

Addy (1953) noted that although banding 
records date back to 1922, few American Black 
Ducks were banded in Illinois until the 1940s: 
trapping was most intensive from 1941 to 1944 
and 1946 to 1949. Extensive banding occurred in 
the Orland Park—Barrington area near Chicago 
and at the Chautauqua NWR on the Illinois River 
near Havana. Smaller numbers of American 
Black Ducks were banded at Spring Lake near 
Savanna in northwestern Illinois and at Grafton 
in the southwestern part of the state. 
Chautauqua NWR and Spring Lake bandings 


were done by employees of the INHS; banding at 
Orland Park was done by J. Jedlicka and others 
from the Cook County Forest Preserve District 
(Addy 1953). 

Numbers of American Black Ducks in eastern 
North America have been decreasing dramati- 
cally in recent years. Although Illinois is not a 
major area for this duck, a fair number pass 
through the state each fall. From 1922 to 1983, 
25,860 American Black Ducks were banded in 
Illinois, providing the 2,721 indirect and 715 
direct recoveries used in the following analysis. 

According to Bellrose and Crompton (1970), 
Illinois lies on the western edge of the range of 
the American Black Duck, and their numbers 
differ markedly between waterfowl areas in the 
eastern and western regions of the state. 
American Black Ducks are most abundant in the 
Atlantic Flyway; however, 2,721 indirect 
recoveries of American Black Ducks banded in 
Illinois indicate that those passing through the 
state are closely associated with the Mississippi 
Flyway (Table 9-6, Fig. 9-5). The Mississippi 
Flyway accounted for 85.7 percent of the indirect 
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recoveries compared with 2.7 percent for the 
Atlantic Flyway, 0.8 percent for the Central, and 
0.1 percent for the Pacific. Indirect recoveries 
also indicate the importance of Ontario (9.2%) 
as a breeding area for American Black Ducks 


Table 9-6. Indirect recoveries from American Black 
Ducks banded in Illinois, 1922-1981. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama Zi, 1.0 
Arkansas es oes 
Illinois 989 36.3 
Indiana 119 4.4 
lowa Sal tel 
Kentucky 101 Ws 
Louisiana 24 0.9 
Michigan 183 6.7 
Minnesota 96 Be 
Mississippi 51 1.9 
Missourl 45 187 
Ohio 65 2.4 
Tennessee 181 i) i 
Wisconsin 342 12.6 
Subtotal oss) S54 
Atlantic Flyway 
Delaware S| 0.1 
Florida 4 0.2 
Georgia 5 alee 
Maine | 0.04 
Maryland 8 0.3 
New Jersey 7 0.3 
New York 5 OF 
North Carolina 10 0.4 
Pennsylvania 6 0.2 
South Carolina 10 0.4 
Vermont 1 0.04 
Virginia ies Os 
West Virginia 1 0.04 
Subtotal 74 25) 
Central Flyway 
Nebraska | 0.04 
North Dakota t2 0.4 
South Dakota 8 03 
Texas 1 0.04 
Subtotal 22 0.8 
Pacific Flyway 
California | 0.04 
Idaho 2 0.1 
Subtotal 3 0.1 
Canada 
Alberta | 0.04 
Manitoba 26 1:0 
Ontario 25) oi 
Quebec 10 0.4 
Saskatchewan 3 OF] 
Subtotal 291 10.7 


TOTAL 23121 100.0 





banded in Illinois, of Wisconsin and Michigan as 
breeding/migration areas (12.6% and 6.7%, 
respectively), and of Tennessee (6.7%) as a win- 
tering area (Table 9-6, Fig. 9-5). Direct recovery 
rates of American Black Ducks suggest that 
many remain in Illinois (72.7%) before migrating 
to such areas as Indiana (4.9%) or to wintering 
states of Arkansas (7.1%) and Tennessee (4.5%) 
(Table 9-7, Fig. 9-6). Bellrose (1980a) cites the 
Tennessee River valley as an important 
American Black Duck wintering area. 

Through January 1951, Addy (1953) analyzed 
about 1,500 returns of American Black Ducks 
from birds banded at Orland Park in northeast 
Illinois in the Chicago area and in central Illinois 
on the Illinois River at Chautauqua NWR. 
Indirect recoveries from bandings at Orland Park 
from 1943 to 1947 were concentrated near the 
banding station (30%), on the upper Illinois 
River, in the Ohio River valley near Hovey Lake in 
southwest Indiana, and along the Tennessee and 
lower Mississippi rivers. Concentration of recov- 


Table 9-7. Direct recoveries from American Black 
Ducks banded in Illinois, 1922-1982. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 5 0.7 
Arkansas 51 Jal 
Illinois 520 P29) 
Indiana 35 4.9 
lowa 6 0.8 
Kentucky 7 0 
Louisiana I Lo 
Michigan 5 OF 
Minnesota 2 ORS 
Mississippi 12 1.7 
Missouri 14 2.0 
Ohio 1 0.1 
Tennessee Sy 4.5 
Wisconsin 11 Ws 
Subtotal 708 99.0 
Atlantic Flyway 
Florida 1 0.1 
North Carolina 2 0.3 
Subtotal 3 0.4 
Central Flyway 
Kansas 1 0.1 
Oklahoma | 0.1 
Texas 1 0.1 
Subtotal 3 0.4 
Canada 
Ontario 1 Oy 
TOTAL TAS 100.0 
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Figure 9-5. Indirect recoveries from American Black Ducks banded in Illinois, 1922-1981. 


eries along the Illinois River indicated that this 
valley was an important route for American 
Black Ducks banded at Orland Park heading for 
the lower Mississippi River region. Recoveries 
were also numerous to the north, northwest, 
and northeast; 16 percent occurred in the area of 
Wisconsin/Minnesota/Manitoba (concentrated 
largely in eastern Wisconsin) and 13 percent in 
the Michigan/Ontario region. 

Addy (1953) found that indirect recoveries 
from birds banded at Chautauqua NWR were dis- 
tributed similarly to those from Orland Park, 
except for a slightly smaller percentage from the 
mid-Atlantic region and a stronger represen- 
tation in the Illinois-Mississippi River system. He 
attributed this difference to the location of the 
Chautauqua banding station 100 miles (161 km) 
south and west of Orland Park. Recoveries of 
American Black Ducks banded at Chautauqua 
were also more prevalent in the region of 
Wisconsin/Minnesota/Manitoba to the north and 





northwest than recoveries from those banded at 
Orland Park (22% vs. 16%). This pattern can be 
explained by assuming a more westerly distri- 
bution for birds banded at Chautauqua. This 
distribution is consistent with information from 
Bellrose and Crompton (1970) who reported that 
most American Black Ducks banded in central 
Illinois originated in Ontario west of Lake 
Superior whereas those banded in northern 
Illinois originated in Ontario north of the lake. 
American Black Ducks show strong fidelity to 
marshes used in the fall and winter of previous 
years (Bellrose and Crompton 1970, Bellrose 
1980a). American Black Ducks, as well as 
Mallards, home to wintering areas where 
weather patterns vary little from year to year and 
food is consistently available. Where weather 
conditions are more variable, American Black 
Ducks, like Mallards, exhibit varying degrees of 
site fidelity (Bellrose and Crompton 1970). 
Nevertheless, homing is more pronounced in 
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Figure 9-6. Direct recoveries from American Black Ducks banded in Illinois, 1922-1982. 


American Black Ducks than in other species; 
faced with frozen feeding grounds in New 
England, American Black Ducks have starved 
rather than migrate farther south (Bellrose 
1980a). Diefenbach et al. (1988) found that 
American Black Ducks demonstrated greater 
fidelity to wintering areas than Mallards, as evi- 
denced by a greater proportion of recoveries of 
winter-banded birds near the banding site. 
Martin (1960) reported that 48 percent of all 
American Black Duck drakes and 37 percent of 
all hens recovered in years after banding were 
recovered near the banding site. As well as 
homing to breeding and wintering areas, 
American Black Ducks demonstrate homing 
along migration routes. Bellrose and Crompton 
(1970) reported that between 50 and 75 percent 
of the surviving American Black Ducks that stop 
at a migration area one year will also stop there 
the following year. 


Wood Duck 

From 1922 to 1983, 53,417 Wood Ducks were 
banded in Illinois. Recovery data indicated that 
one Wood Duck lived to be 15 years old. 
Generally, Wood Ducks have been among the 
top two species in the harvest of ducks in both 
the Atlantic and Mississippi flyways and nest 
throughout the eastern half of the United States. 

Bellrose and Holm (1994) noted that although 
little is known about the distribution and abun- 
dance of Wood Ducks prior to the twentieth 
century, the literature suggests they were wide- 
spread and occurred in great numbers. Ample 
breeding, brood rearing, and wintering habitat 
existed along the many waterways running 
through North American deciduous forests, and 
the breeding range of the Wood Duck likely 
included all wooded stream and wooded wetland 
areas. Of the various recent estimates of breeding 
numbers in states of the Mississippi Flyway 
examined by Bellrose and Holm (1994), 


Minnesota, Wisconsin, and Michigan consistently 
ranked among the highest. Other states with size- 
able breeding populations in the flyway were 
Ohio, Louisiana, and Illinois. 

According to Bellrose and Holm (1994), the 
largest numbers of breeding Wood Ducks in 
Illinois occur along the Mississippi River above 
Alton and the Illinois River from Bureau to 
Meredosia. Numbers are also high in the 
streams and swamps of the southern fifth of the 
state. South-central and west-central Illinois 
host moderate numbers, with nesting occurring 
on the Little Wabash River, the Kaskaskia north 
of Fayetteville, the lower Embarras, the 
Sangamon, and the La Moine rivers. Other areas 
with moderate numbers include the northern 
stretches of the Embarras and Little Wabash 
rivers, the Vermilion River in east-central 
Illinois, and along the Kankakee, upper Illinois, 
and Fox rivers in northeastern Illinois. Wood 
Ducks are sparse in intensively cultivated east- 
central Illinois. Estimates of the numbers of 
breeding Wood Ducks in Illinois in the 1960s 
ranged from 21,524 to 78,657. for 1981-1985 the 
estimate was 93,455 (Bellrose and Holm 1994). 

In the present study, band recoveries of Wood 
Ducks were examined from birds banded during 
two periods: March-August and September— 
October. The March—August period is the 
nesting and brood-rearing season for Wood 
Ducks in Illinois, and woodies are the major 
nesting species of duck in the state. Therefore, 
recoveries of birds banded during March—August 
provide distribution information of the birds 
that nested and the young that fledged in 
Illinois. During the September—October period, 
adult Wood Ducks have completed their molt, 
the young are flighted, and roosts have been 
established. Northward movement of Wood 
Ducks during late summer and fall has been sug- 
gested (Bellrose 1980a). 

Indirect recoveries of 1,314 Wood Ducks 
banded in Illinois during March-August demon- 
strate strong fidelity to the Mississippi Flyway 
(Table 9-8, Fig. 9-7). The Mississippi Flyway 
accounted for 84.9 percent of the indirect recov- 
eries; 8.8 percent were reported from the Central 
Flyway, 4.9 percent from the Atlantic Flyway, and 
0.1 percent from the Pacific Flyway. 

The state with the highest indirect recovery 
rate of Wood Ducks banded in Illinois was 
Louisiana (19.3%), a rate higher than that for 
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Table 9-8. Indirect recoveries from Wood Ducks 
banded in Illinois during March—August, 1941-1981. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 33 203 
Arkansas ise) 9.5 
Illinois 242 18.4 
Indiana i 0.5 
lowa 67 3h] 
Kentucky 5 0.4 
Louisiana 253 19.3 
Michigan 28 eed 
Minnesota 111 8.4 
Mississippi 71 5.4 
Missour! 59 fale: 
Ohio 4 0.3 
Tennessee 1D 4 
Wisconsin 94 ee 
Subtotal Tees 84.9 
Atlantic Flyway 
Florida 18 1.4 
Georgia 15 ile 
Maryland 1 0.1 
Massachusetts 1 0.1 
New Jersey 4 O23 
New York 3 0.2 
North Carolina 5 0.4 
Pennsylvania 3 0.2 
South Carolina 11 0.8 
Vermont 2 0.2 
Virginia Z C2 
Subtotal 65 49 
Central Flyway 
Colorado | 0.1 
Kansas 1 0.1 
North Dakota 1 0.1 
Oklahoma 5 0.4 
Texas 107 8.1 
Subtotal 15 8.8 
Pacific Flyway 
California 1 0.1 
Canada 
Manitoba 3 0.2 
Ontario is 1.0 
Quebec 3 0.2 
Subtotal 19 1.4 
TOTAL 1,314 100.0 


Illinois (18.4%) (Table 9-8). Louisiana appar- 
ently is a major wintering area for Wood Ducks 
that nest and fledge in Illinois. Other major win- 
tering states for Wood Ducks banded in Illinois 
during March-August are Arkansas (9.5%), 
Mississippi (5.4%), and Texas (8.1%) in the 
Central Flyway. These figures are lower than 
those reported by Bellrose and Holm (1994). 
They estimated that nearly 40 percent of Wood 
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Figure 9-7. Indirect recoveries from Wood Ducks banded in Illinois during March—August, 1941-1981. 


Ducks banded north of southern Mississippi 
Flyway states (Tennessee, Arkansas, Mississippi, 
Alabama, and Louisiana) winter in Louisiana, 
and 14-18 percent in each of Arkansas, 
Mississippi, and east Texas. Both lowa (5.1%) 
and Missouri (4.5%) serve as important 
migration or nesting areas for Illinois-banded 
Wood Ducks, especially along the Mississippi 
River. Northern states with high recoveries of 
Wood Ducks that fledged or spent breeding sea- 
sons in Illinois are Minnesota (8.4%) and 
Wisconsin (7.2%) (Table 9-8). Young fledged in 
Illinois probably migrate to these northern 
States during subsequent spring migrations 
although many yearling females home with their 
mothers to natal nesting grounds in Illinois. 
There was some movement of Wood Ducks 
banded in Illinois to the Atlantic Flyway (4.9%), 
principally to Florida (1.4%) and Georgia (1.1%) 
(Table 9-8). The distribution among flyways of 
884 indirect recoveries of Wood Ducks banded in 


Illinois during September—October (Table 9-9, 
Fig. 9-8) paralleled the distribution of those 
banded during March—August. 

There were 1,667 direct recoveries for Wood 
Ducks banded in Illinois during March—August 
(Table 9-10, Fig. 9-9) and 1,097 recoveries for 
those banded during September—October (Table 
9-11, Fig. 9-10). The distribution of direct 
recovery rates by flyway was similar for both 
periods with the Mississippi Flyway hosting 
approximately 88 percent of the recoveries and 
the Central Flyway about 9 percent. For birds 
banded in both time periods, 36-38 percent of 
the recoveries occurred in Illinois indicating that 
a substantial number of Wood Ducks that nested 
or fledged in Illinois were harvested there as 
well. Important wintering states for Wood Ducks 
banded in Illinois during March—August were 
Louisiana (16.1%), Texas (7.8%), Arkansas 
(7.7%), and Mississippi (5.9%) (Table 9-10). 
These four states represent 37.5 percent of direct 


Table 9-9. Indirect recoveries from Wood Ducks 
banded in Illinois during September—October, 
1936-1981. 


Reported Shot or Found Dead 





Location Number Percent 
Mississippi Flyway 
Alabama 27 a 
Arkansas 84 9.5 
Illinois 123 13.9 
Indiana 9 1.0 
lowa hi? 1.9 
Kentucky 1 0.1 
Louisiana 197 2253 
Michigan 24 ey 
Minnesota 62 z0 
Mississippi 91 LOS 
Missouri 2 a 
Ohio 3 ass 
Tennessee 13 1.5 
Wisconsin ifs 8.5 
Subtotal 747 84.5 
Atlantic Flyway 
Delaware | 0.1 
Florida 11 12 
Georgia 14 1.6 
Maine | 0.1 
New York 2 eZ 
North Carolina Z Oz 
Pennsylvania 1 0.1 
South Carolina 7 0.8 
West Virginia 3 0.3 
Subtotal 42 4.8 
Central Flyway 
Kansas 2 0.2 
Nebraska 3 0.3 
Oklahoma 2 O72 
Texas 69 7.8 
Subtotal 76 8.6 
Pacific Flyway 
California | 0.1 
Canada 
Nova Scotia 2 DAZ 
Ontario iS 5 
Quebec 3 0.3 
Subtotal 18 2.0 
TOTAL 884 100.0 


recoveries, a number comparable to the 38.2 
percent for Illinois. The migration states of 
Missouri (7.8%) and lowa (6.2%) reported 
reasonable numbers of recoveries from Wood 
Ducks banded during March—August in Illinois. 
The most popular state in the Atlantic Flyway 
for Wood Ducks banded in Illinois, as indicated 
by direct band returns, was Florida (1.2-1.4%); 
Texas holds the honor for the Central Flyway 
(7.8-8.6%) (Tables 9-10 and 9-11). Indirect band 
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Table 9-10. Direct recoveries from Wood Ducks 
banded in Illinois during March— August, 
1941-1982. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 46 2.8 
Arkansas 128 ted 
Illinois 637 38.2 
Indiana 4 0.2 
lowa 104 G2 
Kentucky 6 0.4 
Louisiana 269 16.1 
Michigan 5 0.3 
Minnesota 138 0.8 
Mississippi 98 5.9 
Missouri 130 7.8 
Tennessee le (a8 
Wisconsin 20 12 
Subtotal 1,477 88.6 
Atlantic Flyway 
Florida 23 ie 
Georgia 8 0.5 
North Carolina 2 0.1 
South Carolina Is 0.3 
Subtotal 38 23 
Central Flyway 
Colorado | 0.1 
Kansas 4 Or2 
Nebraska | 0.1 
Oklahoma 16 120) 
Texas hoe 7.8 
Subtotal Neve 9.1 
TOTAL 1,667 100.0 


returns were similar, with Florida again 
garnering 1.2-2.4 percent of the band returns 
and Texas 7.8-8.1 percent (Tables 9-8 and 9-9). 

Some differences occurred in the direct recov- 
ery distribution of Wood Ducks banded during 
September—October compared with March-— 
August. A higher percentage of birds banded in 
September—October than March—August occurred 
in Louisiana (23.5% vs. 16.1%, respectively) and 
Mississippi (7.5% vs. 5.9%); a lower percentage 
occurred in lowa (1.2% vs. 6.2%) (Tables 9-10 and 
9-11). Apparently Wood Ducks banded during 
September—October, some of which are likely 
migrants from more northern areas, do not fan out 
as much from the banding areas and move more 
directly to wintering areas compared with those 
banded in March—August. 

Bellrose (1980a) noted that some Wood Ducks 
migrate to the north before beginning their 
southward migration. This late summer disper- 
sal is largely undertaken by adult and immature 
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Figure 9-9. Direct recoveries from Wood Ducks banded in Illinois during March—August, 1941-1982. 
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Figure 9-10. Direct recoveries from Wood Ducks banded in Illinois during September—October, 1936-1982. 


Table 9-11. Direct recoveries from Wood Ducks 
banded in Illinois during September—October, 


1936-1982. 


Location 


Mississippi Flyway 
Alabama 
Arkansas 
Illinois 
Indiana 
lowa 
Kentucky 
Louisiana 
Mississippi 
Missouri 
Tennessee 
Wisconsin 


Subtotal 


Atlantic Flyway 
Florida 
Georgia 
North Carolina 
South Carolina 
Virginia 

Subtotal 


Central Flyway 
Kansas 
Oklahoma 
Texas 


Subtotal 


Canada 
Saskatchewan 


TOTAL 


Number 


31 
86 
396 
1 

us) 
3 
258 
82 
73 
21 
] 


965 


13 
10 
1 
2 
1 


Za 


94 
104 


1,097 


Reported Shot or Found Dead 


Percent 
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100.0 


drakes and some immature females. Bellrose 
reported northward movement rates of 3.2 per- 
cent for adults and 2.1 percent for young over 
the entire range of the Wood Duck. In the pre- 
sent study, northward movement of Wood 
Ducks, as indicated by direct recoveries, was 
more prevalent in birds banded during 
March—August (2.3%: Michigan, 0.3%; 
Minnesota, 0.8%: Wisconsin, 1.2%) (Table 9-10) 
than in those’ birds banded _ during 
September—October (0.2%: Wisconsin, 0.1%; 
Saskatchewan, 0.1%) (Table 9-11). Thus, north- 
ward movement rates from March—August band- 
ings in Illinois were comparable to the rates 
reported above for Wood Ducks over their entire 
range (Bellrose 1980a), but the northward 
movement rates of the September to October 
bandings were quite low. Banding in 
September—October may well occur too late in 
the season to detect this late summer dispersal. 

Recovery rates in the Gulf Coast states of 
Louisiana and Mississippi were greater for 
September—October bandings than for March— 
August bandings (31.0% vs. 22.0%, direct; 32.6% 
vs. 24.7%, indirect) (Tables 9-8, 9-9, 9-10, and 
9-11). Furthermore, recovery rates in Illinois 
from March—August bandings were higher than 
those from bandings in September—October 
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(38.2% vs. 36.1%, direct; 18.4% vs. 13.9%, indi- 
rect) (Tables 9-8, 9-9, 9-10, and 9-11). These 
percentages suggest that birds breeding and 
reared in Illinois (i.e., birds banded in 
March—August) remain in or return to Illinois, 
or both, in greater numbers than those that 
breed or are reared elsewhere and for which 
Illinois is a migration stop en route to wintering 
areas. The data further demonstrate that fall 
populations of Wood Ducks in Illinois contain a 
greater percent of migrants than populations in 
the spring and summer. 


American Wigeon 

A total of 2,887 American Wigeons were 
banded in Illinois during 1928-1981, providing 
the 200 indirect and 23 direct recoveries used in 
the following study. One male American Wigeon 
banded by INHS lived for 14 years. With the 
exception of the Northern Pintail, American 
Wigeons nest in sizeable numbers farther north 
than any other dabbling duck (Bellrose 1980a). 

Indirect recoveries of American Wigeons 
banded in Illinois demonstrated movement 
among flyways (Table 9-12, Fig. 9-11). Most 
recoveries occurred in the Mississippi Flyway 
(76.0%), but reasonable numbers were found in 
both the Atlantic (11.0%) and Central (8.5%) fly- 
ways. Four individuals were recovered in the 
Pacific Flyway and one in Cuba. 

Many American Wigeons have migration cor- 
ridors extending from breeding areas in central 
and northern Canada and crossing the 
Mississippi Flyway to wintering areas on the 
Atlantic Coast (Bellrose 1980a). Consequently, 
6.5 percent of indirect recoveries of American 
Wigeons banded in Illinois were reported in 
Minnesota and another 6.5 percent in Wisconsin 
(Table 9-12), areas between the breeding 
grounds and the Atlantic Coast. 

Principal wintering grounds for American 
Wigeons occur in Louisiana, western Tennessee, 
and eastern Arkansas in the Mississippi Flyway; 
the Texas panhandle in the Central Flyway; the 
central valley of California in the Pacific Flyway; 
and the coastal marshes of South Carolina in the 
Atlantic Flyway (Bellrose 1980a). The indirect 
recoveries of Illinois-banded American Wigeons 
indicate the importance of these areas, with 8.0 
percent in Louisiana, 5.0 percent in Tennessee, 5.5 
percent in Arkansas, 2.0 percent in Texas, 1.5 per- 
cent in California, and 3.0 percent in South 


Carolina (Table 9-12). Some of the American 
Wigeons wintering in Louisiana use the Missouri 
River migration corridor bordering the Central and 
Mississippi flyways (Bellrose 1980a), which may 
account for the 13 percent of indirect recoveries 
distributed among Iowa, Missouri, North Dakota, 
South Dakota, Nebraska, and Kansas (Table 9-12). 

The importance of the Atlantic Coast as a 
wintering area to American Wigeons banded in 
Illinois is demonstrated by direct band returns 
(Table 9-13, Fig. 9-12). Nearly half (43.5%) of the 
23 direct recoveries of Illinois-banded American 


Table 9-12. Indirect recoveries from American 
Wigeons banded in Illinois, 1969-1975. 


Reported Shot or Found Dead 


Location Number Percent 


Mississippi Flyway 
Alabama 
Arkansas 11 
Illinois 
Indiana 3 
lowa 9 
Kentucky iz 
Louisiana 16 
Michigan 3 
3 
7 
6 


N 
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Minnesota 1 
Mississippi 

Missouri 

Ohio Bs 
Tennessee 10 
Wisconsin 13 


Subtotal jiaw: 
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Atlantic Flyway 
Florida 
Georgia 
Maryland 
New Jersey 
New York 
North Carolina 
South Carolina 
Virginia 

Subtotal 


NODWN HN WW 
—W-—- oe = 
(ey oie) One) erie) enn 


N 
N 
=a 
ad 


Central Flyway 
Kansas 
Nebraska 
North Dakota 
Oklahoma 
South Dakota 
Texas 


Subtotal | 
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yeh Ta Tape are are ee 
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Pacific Flyway 
California 
Oregon 


Subtotal 4 20 


Canada 
Manitoba 3 5: 
Ontario 1 0.5 


Subtotal 4 On 
Cuba 1 0.5 
TOTAL 200 100.0 
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Figure 9-11. Indirect recoveries from American Wigeons banded in Illinois, 1969-1975. 
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Figure 9-12. Direct recoveries from American Wigeons banded in Illinois, 1969-1970. 
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Table 9-13. Direct recoveries from American 
Wigeons banded in Illinois, 1969-1970. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 1 4.3 
Arkansas | 4.3 
Illinois 7 30.4 
Mississippi 1 4.3 
Tennessee 3 Iske@ 
Subtotal 13 56.5 
Atlantic Flyway 
Florida 3 13.0 
Georgia 1 4.3 
North Carolina 2 8.7 
South Carolina 4 17:4 
Subtotal 10 43.5 
TOTAL 23 100.0 


Wigeons occurred in the Atlantic Flyway, princi- 
pally in South Carolina (17.4%) and Florida 
(13.0%). Migration corridors in the Mississippi 
Flyway led to direct recoveries of 56.5 percent, 
mainly from western Tennessee. 


Northern Pintail 

Northern Pintails nest the farthest north of any 
dabbling duck. Although highly prized by hunters, 
Northern Pintails accounted for only 1-2 percent 
of the total duck harvest in Illinois in recent years 
(Gamble and Peterson 1997) because relatively 
small numbers pass through the state. 

From the 3,146 Northern Pintails banded in 
Illinois during 1922-1979, 193 indirect and 190 
direct recoveries were used in our analysis. The 
longest living Northern Pintail among the recov- 
eries was a male that had lived 12.5 years. 

The Mississippi migration corridor for 
Northern Pintails in the fall turns from south- 
east to south in Illinois, with a subcorridor lead- 
ing eastward to South Carolina (Bellrose 1980a). 
Northern Pintails that use the Mississippi 
migration corridor were estimated to originate 
as follows: 30 percent from Saskatchewan, 20 
percent from Manitoba, 17 percent from North 
Dakota, 13 percent from Alberta, and the 
remainder from other areas (Bellrose 1980a). 

Only 57.0 percent of the indirect band returns 
of Northern Pintails were in the Mississippi 
Flyway and only 11.4 percent were in Illinois 
(Table 9-14, Fig. 9-13). Fifteen percent of the 
indirect recoveries were reported from the 
Atlantic Flyway and 16.6 percent from the 


Central Flyway. The extensive area of North 
America that Northern Pintails utilize is demon- 
strated by indirect recoveries on breeding 
erounds in Alaska and on wintering areas in 
Cuba. Their propensity to wander far and wide is 
further evidenced by these remarkable 
recoveries: a Northern Pintail banded in Utah in 
1942 was found less than 3 months later in 
Hawaii, another banded in Iceland in 1930 was 


Table 9-14. Indirect recoveries from Northern 
Pintails banded in Illinois, 1922-1970. 


Reported Shot or Found Dead 





Location Number Percent 
Mississippi Flyway 
Alabama 2 il@ 
Arkansas 4 Ze 
Illinois 22 11.4 
Indiana 1 OS 
lowa 6 5}. 
Louisiana 29 1526 
Michigan 3 1.6 
Minnesota 21 10.9 
Mississippi 3 us 
Missouri 4 Zeal 
Ohio 3 1.6 
Tennessee 4 2a 
Wisconsin 8 4.) 
Subtotal 110 57.0 
Atlantic Flyway 
Florida 4 ai! 
Maryland 2 1.0 
New Jersey 3 1.6 
New York 1 ORS 
North Carolina 2 120 
Pennsylvania 1 0,5 
South Carolina 4 2al 
Virginia 5 2.6 
Subtotal 29 cea 
Central Flyway 
Kansas y EO 
North Dakota 4 2a 
Oklahoma 2 a0) 
South Dakota 11 ayath 
Texas 13 5), 7/ 
Subtotal 32 16.6 
Pacitic Flyway 
California 7 3.6 
Alaska 2 1.@ 
Canada 
Alberta Z 1.e 
Manitoba S 1.6 
Ontario 5 226 
Saskatchewan 2 1.0 
Subtotal TZ 6.2 
Cuba 1 is 
TOTAL 193 99.9 
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Figure 9-13. Indirect recoveries from Northern Pintails banded in Illinois, 1922-1970. 


shot 2 years later in Quebec; and a third banded 
in 1948 in Labrador was recovered less than | 
month later in southern England (Low 1949a). 
Principal areas for indirect recoveries of Illinois- 
banded Northern Pintails were South Dakota 
(5.7%) in the breeding range; Minnesota (10.9%) 
in migration areas; and Florida (5.7%), Louisiana 
(15.0%), Texas (6.7%), and California (3.6%) on 
wintering areas (Table 9-14). Almost half the 
Northern Pintails in North America winter in 
California (Bellrose 1980a). 

Of the direct recoveries of Northern Pintails 
banded in Illinois, 84.7 percent were made in the 
Mississippi Flyway (Table 9-15, Fig. 9-14), a 
noticeable increase over the 57.0 percent for 
indirect recoveries. Much of that difference, how- 
ever, was a result of the large percent (54.2%) of 
birds shot in Illinois. The direct recoveries of 
Northern Pintails banded in Illinois also demon- 
strate the importance of Louisiana (10.0%) as a 
wintering area in the Mississippi Flyway, Texas 
(2.1%) in the Central Flyway, and Florida (6.3%) 
and South Carolina (3.7%) in the Atlantic Flyway. 
About 90 percent of the Northern Pintails winter- 
ing in the Mississippi Flyway do so in Louisiana; 
however, many of these have crossed the eastern 
Great Plains and are more properly considered 
Central Flyway birds (Bellrose 1980a). Some 
states showed high direct recovery rates of birds 
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Table 9-15. Direct recoveries from Northern 
Pintails banded in Illinois, 1922-1970. 


Location 


Mississippi Flyway 
Alabama 
Arkansas 
Illinois 
Indiana 
lowa 
Louisiana 
Michigan 
Minnesota 
Mississippi 
Missouri 
Ohio 
Tennessee 
Wisconsin 


Subtotal 


Atlantic Flyway 
Florida 
Maryland 
South Carolina 
Virginia 

Subtotal 


Central Flyway 
Kansas 
South Dakota 
Texas 


Subtotal 


Canada 
Ontario 


Cuba 
TOTAL 


381 
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Number 
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Figure 9-14. Direct recoveries from Northern Pintails banded in Illinois, 1922-1970. 


moving between Illinois and wintering areas in 
the Atlantic Flyway, such as Indiana (2.6%) and 
Ohio (3.2%). Northward movement of Northern 
Pintails after banding in Illinois was also notice- 
ably evident, perhaps because Northern Pintails 
are an extremely early fall migrant to Illinois. 
Direct recoveries were reported in Michigan 
(0.5%), Minnesota (1.6%), Wisconsin (4.2%), 
South Dakota (0.5%), and Ontario (0.5%) (Table 
9-15). Bellrose (1980a) noted that small num- 
bers of Northern Pintails may winter as far north 
as lowa and Michigan. 


Blue-winged Teal 

Bellrose (1980a) described Blue-winged Teal 
migration patterns as among the most complex 
of all North American ducks. In Illinois, 15,166 
Blue-winged Teals were banded during 
1924-1983. These bandings yielded 336 direct 
recoveries of Blue-winged Teals banded from 
August to October 1932-1979 and 330 indirect 
recoveries from teals banded from August to 
October 1932-1973. Banding records indicate 
that one male lived at least 17 years and one 
female survived for at least 16.5 years. 

Blue-winged Teals are generally among the 
earliest fall migrants and, compared with other 


dabblers, they make exceptionally long flights 
(Bellrose 1980a). Among the longest on record is 
that of an adult male Blue-winged Teal banded 
in early September in Oak Lake, Manitoba, and 
recovered in late January in Lima, Peru—some 
4000 miles (6,436 km) away (Stoudt 1949). A 
remarkably fast flight was noted for an immature 
male that traveled 3,800 miles (6,114 km) from 
the Athabaska Delta in Alberta to Maracaibo, 
Venezuela, in exactly | month, covering an aver- 
age of 125 miles (201 km) per day (Stoudt 1949). 

Most indirect recoveries of Illinois-banded 
Blue-winged Teals occurred in the Mississippi 
Flyway (58.8%) (Table 9-16, Fig. 9-15). 
Recoveries were also numerous in areas south of 
the contiguous United States, including Central 
and South America and the Caribbean Islands 
(25.5%). Relatively few recoveries were made in 
Canada (5.2%) or in the Central (6.3%), Atlantic 
(3.9%), and Pacific (0.3%) flyways. 

Within the Mississippi Flyway, Minnesota was 
the most important state with 25.2 percent of the 
indirect recoveries (Table 9-16). This large per- 
cent probably reflects high hunting pressure and 
the state’s status as a breeding area (Bellrose 
1980a). Furthermore, Minnesota is located at the 


Table 9-16. Indirect recoveries from Blue-winged 
Teals banded in Illinois during August—October, 


1932-1973. 


Location 


Mississippi Flyway 
Alabama 
Arkansas 
Ilinois 
Indiana 
lowa 
Kentucky 
Louisiana 
Michigan 
Minnesota 
Mississipp! 
Missouri 
Ohio 
Tennessee 
Wisconsin 


Subtotal 


Atlantic Flyway 
Florida 
Georgia 
South Carolina 


Subtotal 


Central Flyway 
Montana 
North Dakota 
Oklahoma 
South Dakota 
Texas 


Subtotal 


Pacific Flyway 
California 


Subtotal 


Canada 
Alberta 
Manitoba 
Ontario 
Quebec 
Saskatchewan 


Subtotal 


Central and South America, Caribbean Islands 


Bahama Island 
British Honduras 
Columbia 

Cuba 
Dominican Republic 
Ecuador 

French Guiana 
Honduras 
Jamaica 

Panama 

Puerto Rico 
Venezuela 

West Indies 


Subtotal 
TOTAL 
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Reported Shot or Found Dead 


Number Percent 
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head of an important migration corridor 
extending from Manitoba and Minnesota south- 
east to Florida (Bellrose 1980a). 

Illinois and Wisconsin accounted for 7.3 per- 
cent and 9.7 percent of the indirect recoveries, 
respectively (Table 9-16). As an important 
wintering area, Louisiana claimed 7.3 percent of 
the indirect recoveries. Small numbers of indirect 
recoveries were spread among many other states 
in the Mississippi, Central, and Atlantic flyways 
(Fig. 9-15). Bellrose (1980a) noted that the char- 
acteristically long southward flights made by 
Blue-winged Teals from numerous and widely 
dispersed staging areas in the Canadian Prairie 
Provinces resulted in few concentrations north of 
the wintering grounds. These long southward 
flights may account for the widespread distri- 
bution pattern and the absence of other notable 
concentration areas in the United States. 

Blue-winged Teals winter farther south in 
greater numbers than any other North American 
duck (Bellrose 1980a). Botero and Rusch (1988) 
reported that Blue-winged Teals constituted 
about 50 percent of all Neotropical band recov- 
eries from waterfowl through 1980 and that 21.4 
percent of all Blue-winged Teal recoveries from 
bandings in the United States and Canada were 
from the Neotropics. Of those Blue-winged Teals 
recovered south of the contiguous United 
States, 21.7 percent were banded in the 
Mississippi Flyway (Botero and Rusch 1988). 

Most Blue-winged Teals winter in northern 
South America (Bellrose 1980a). Substantial 
proportions of bands from all provinces and 
from states of the Central, Mississippi, and 
Atlantic flyways have been recovered in South 
America, where Columbia and Venezuela were 
the most important recovery areas (Botero and 
Rusch 1988). Columbia and Venezuela were 
important recovery areas for birds banded in 
Illinois as well, providing 8.8 and 5.5 percent, 
respectively, of the indirect and 3.3 and 3.8 per- 
cent, respectively, of the direct recoveries 
(Tables 9-16 and 9-17). Only Cuba, with 5.2 
percent of the indirect and 7.4 percent of the 
direct recoveries, had comparable levels south 
of the United States border. It should be noted, 
however, that low band-reporting rates were 
found in the Neotropics (Botero and Rusch 
1988). No Illinois recoveries were reported from 
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Mexico. Correspondingly, Botero and Rusch 
(1988) indicated that recoveries from Blue- 
winged Teals in Mexico were likely to have been 
from birds banded in the western United States 
or Canada, and recoveries in the Caribbean were 
likely to have been from bandings in the eastern 
states and provinces. 

Direct recoveries of Blue-winged Teals banded 
in Illinois occurred primarily in Illinois (36.6%), 
with another 28.6 percent distributed among 
other states of the Mississippi Flyway (Table 
9-17, Fig. 9-16). The importance of Louisiana as 
a wintering area was established by its 7.4 per- 
cent of the direct recoveries. Bellrose (1980a) 
noted that a significant number of Blue-winged 
Teals have wintered in Louisiana since 1957. 

Studying direct recoveries of Blue-winged 
Teals banded in central Illinois, Bellrose (1958) 
demarcated a major migration route running 
southeast through Florida and Cuba to 
Venezuela and Columbia in South America. 
Evidence for such a route is apparent in the pre- 
sent study because Florida (5.6%), Cuba (7.4%), 
Columbia (3.3%), and Venezuela (3.8%) all 
reported significant numbers of direct recoveries 
(Table 9-17). 

Many direct recoveries occurred in states and 
provinces north of Illinois (Table 9-17, Fig. 9-16), 
indicating northward movement in the fall and 
winter. Bellrose (1980a) noted that many imma- 
ture and some adult birds moved northward from 
breeding areas in Montana and the Dakotas to 
widely dispersed staging areas in the Prairie 
Provinces before beginning their southward 
migration. Similarly, Stoudt (1949) reported 
some early southward movement of Blue-winged 
Teals into the Orland Park area near Chicago, 
after which the birds moved several hundred 
miles to the northeast or northwest. In Stoudt’s 
(1949) banding analysis, 6 percent of the Blue- 
winged Teals banded in the Chicago area were 
recovered in Minnesota later that fall. In our 
analysis of Illinois-banded Blue-winged Teals, 
which relies on the bandings used by Stoudt 
(1949) plus additional bandings, only 3.6 percent 
of the direct recoveries were in Minnesota (Table 
9-17). Other states and provinces to the north of 
Illinois where direct recoveries occurred were 
Wisconsin (4.7%), Michigan (2.7%), Ontario 
(0.9%), North Dakota (0.3%), and New Brunswick 
(0.3%). 


Reported Shot or Found Dead 
Location Number 


Mississippi Flyway 


Alabama 3 
Arkansas Z 
Illinois i238 
Indiana 4 
lowa vy, 
Louisiana 25 
Michigan 9 
Minnesota 12 
Mississippi ] 
Ohio 12 
Tennessee 5 
Wisconsin 16 
Subtotal 219 
Atlantic Flyway 
Florida 19 
Georgia 4 
New York Z 
Pennsylvania 1 
Virginia 1 
Subtotal ony; 
Central Flyway 
North Dakota | 
Texas 5 
Subtotal 6 
Canada 
New Brunswick | 
Ontario 3 
Subtotal 4 
Central and South America, Caribbean Islands 
Columbia dal 
Cuba ras 
Dominican Republic Yi 
French Guiana 2 
Honduras Z 
Jamaica 7 
Panama 2 
Puerto Rico 5 
Venezuela 13 
West Indies 6 
Subtotal 80 
TOTAL 336 


Table 9-17. Direct recoveries from Blue-winged 
Teals banded in Illinois during August—October, 
1932-1979. 


Percent 
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Figure 9-16. Direct recoveries from Blue-winged Teals banded in Illinois during August—October, 1932-1979. 
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Green-winged Teal 

Green-winged Teals were the third most abun- 
dant duck in the Illinois harvest during 
1991-1995 (see Table 8-6 in Chapter 8, 
“Waterfowl Harvest”); however, only 379 were 
banded in Illinois from 1931 to 1981. One female 
lived 14.5 years. In our analysis, 14 indirect band 
recoveries were used (Table 9-18, Fig. 9-17). 
Most of the recoveries occurred in Illinois 
(28.6%), indicating a tendency to return to the 
same migration areas, and Wisconsin (21.4%). 

The Mississippi Flyway receives Green-winged 
Teals from Alberta, Saskatchewan, and Manitoba 
(Bellrose 1980a). Bellrose (1980a) estimated that 
55 percent of the Green-winged Teals in North 
America winter in the Mississippi Flyway, mostly 
on the costal marshes and rice fields of Louisiana. 
Low (1949b) reported that Green-winged Teals 
from Wisconsin, Michigan, Illinois, Indiana, and 
Ohio fly south and southwest through states of 
the Mississippi and Central flyways. 





Table 9-18. Indirect recoveries from Green-winged 
Teals banded in Illinois, 1939-1978. 


Reported Shot or Found Dead 


Location Number Percent 


Mississippi Flyway 
Arkansas 
IIlinois 
lowa 
Minnesota 
Ohio 
Tennessee 
Wisconsin 


N 
a =NNNNON 
ee pct ee ee & 


NO Wwe - = ff — 
N 


Subtotal 


CO 
(eal 


Central Flyway 
South Dakota 


— 
~S 
ms 


Canada 
Ontario 1 el 
OWA 14 99.9 
~~ ts — 
Coeat a 
\ eS 
» eee 
i ea’ x ‘ny 
aa a ——, Ci Ps ? y A)\N 
= 7 “ 
\ " A Poem en Pe ag 
‘ \ ate Oo eS 
Se ~~ i ea. 
Foe A We es 
pay i De 
re if eG. 
nw eo 


N 
wv I a ce 
pe oe 

ni } ee } ze 4 ea 
ey \ \ miele ( ea of 
aaa ca x 
: By oe ' . : 
i Lan, se 
© (a ee j 
FS ‘ sf Aen 
i Ge ee Eh 
\ nN r eS, i 
y Lf eB 
ii we << 


a 
ae is LPs ae 
\ weal 


Figure 9-17. Indirect recoveries from Green-winged Teals banded in Illinois, 1939-1978. 


Ring-necked Duck 

Few diving ducks have been banded in Illinois 
compared with dabblers, although some species 
of divers, particularly Lesser Scaups and Ring- 
necked Ducks, are important components of the 
Illinois duck harvest. Ring-necked Ducks consti- 
tuted approximately 4 percent of the total num- 
ber of ducks harvested in Illinois from 1991 to 
1995 (Gamble and Peterson 1997) and they were 
the fifth leading species in the take, the most for 
any diving duck (see Table 8-6 in Chapter 8, 
“Waterfowl Harvest”). 

From 1934 to 1982, 1,109 Ring-necked Ducks 
were banded in Illinois. Our study utilized 71 
recoveries from Ring-necked Ducks banded during 
March-April 1939-1981 (Table 9-19, Fig. 9-18) 
and 68 recoveries (41 indirect, 27 direct) from 
birds banded during October-November 
1938-1951 (Tables 9-20 and 9-21, Fig. 9-19 and 


Table 9-19. All recoveries from Ring-necked Ducks 
banded in Illinois during March-April, 1939-1981. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 2 2.8 
Arkansas 1 1.4 
Illinois 3 Zee. 
lowa 2 2.8 
Louisiana 7 9.9 
Michigan 2 2.8 
Minnesota 14 19a 
Mississippi 2 2.8 
Missouri! | 1.4 
Tennessee 4 5:6 
Wisconsin 5 HEO 
Subtotal 43 60.6 
Atlantic Flyway 
Florida 14 1937 
Georgia 1 1.4 
New York | 1.4 


w 
cae 
N 


South Carolina 


Subtotal 19 26.8 
Central Flyway 
Nebraska 1 eck 
Oklahoma ¥ 2.8 
Texas 1 1.4 
Subtotal 4 5.6 
Canada 
Manitoba | 1.4 
Ontario 2 2.8 
Quebec | 1.4 
Saskatchewan | 1.4 
Subtotal 5 7.0 
TOTAL 71 100.0 
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9-20). One banded female Ring-necked Duck lived 
at least 12.0 years. The Mississippi Flyway 
accounted for the majority (60.6%) of all recover- 
ies from Ring-necked Ducks banded during 
March-April (Table 9-19) and direct recoveries of 
birds banded during October-November (77.8%) 
(Table 9-21). Indirect recoveries of fall-banded 
birds were more evenly distributed between the 
Table 9-20. Indirect recoveries from Ring-necked 


Ducks banded in Illinois during October-November, 
1938-1951. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 

Arkansas 2 49 

Illinois 7 Wot 

Louisiana 4 9.8 

Michigan | 2.4 

Minnesota 4 9.8 

Tennessee 2 49 
Subtotal 20 48.8 
Atlantic Flyway | 

Florida 15 36.6 

South Carolina 1 2.4 

Virginia 1 2.4 
Subtotal 17 Aby| 15; 
Central Flyway 

Oklahoma 1 2.4 

South Dakota 1 24 
Subtotal py) 49 
Canada 

Manitoba 2 49 
Subtotal 2 49 
TOTAL 41 100.0 


Table 9-21. Direct recoveries from Ring-necked 
Ducks banded in Illinois during October-November, 
1938-1951. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 1 3/ 
Illinois 8 29.6 
Indiana 2 TA 
Louisiana 5 18.5 
Tennessee 1 Sa) 
Wisconsin 4 14.8 
Subtotal 74 77.8 
Atlantic Flyway 
Florida 5 18.5 
Georgia 1 oak 
Subtotal 6 Pee 
TOTAL pa; 100.0 
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Figure 9-18. All recoveries from Ring-necked Ducks banded in Illinois during March-April, 1939-1981. 


Mississippi (48.8%) and Atlantic (41.5%) flyways 
(Table 9-20). 

Only three (4.2%) recoveries from Ring-necked 
Ducks banded during March-April were 
recorded in Illinois (Table 9-19); however, 17.1 
percent of the indirect (Table 9-20) and 29.6 per- 
cent of the direct recoveries (Table 9-21) from 
Ring-necked Ducks that were banded during 
October-November occurred in Illinois. These 
percentages indicate a tendency for fall-banded 
Ring-necked Ducks to return to migration areas 
in Illinois and spend a portion of the hunting 
season there. Bellrose and Crompton (1970) 
observed that the proportion of band recoveries 
in a given region is closely related to the amount 
of time spent there by ducks during the hunting 
season. 

Minnesota, an important nesting and migra- 
tion state for Ring-necked Ducks that utilize both 
the Mississippi and Atlantic flyways, recorded 
19.7 percent of the recoveries from spring 


bandings (Table 9-19) and 9.8 percent of the indi- 
rect recoveries of fall-banded birds (Table 9-20). 
Bellrose (1980a) noted a large Ring-necked Duck 
migration corridor extending southeast across 
Minnesota, then turning south toward Louisiana 
at the Mississippi River in southern Iowa. Duvall 
(1949) noted a similar route from breeding areas 
in Mackenzie, the Prairie Provinces, and western 
Ontario down the Mississippi River and its tribu- 
taries to wintering grounds in Louisiana. 
Evidence for the use of this route is provided by 
73 fall recoveries in Illinois of birds banded in 
Louisiana (Duvall 1949). Illinois-banded birds 
using this corridor in the spring and fall could 
account for the relatively large proportions of 
recoveries in Minnesota (Tables 9-19 and 9-20). 
According to Duvall (1949), Ring-necked Ducks 
follow similar migration patterns during both fall 
and spring migrations. 

Another important migration corridor for 
Ring-necked Ducks extends south-southeast 
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Figure 9-19. Indirect recoveries from Ring-necked Ducks banded in Illinois during October-November, 


1930-19) |: 


from the breeding grounds through Wisconsin, 
Indiana, Tennessee, and Georgia, and termi- 
nates in Florida (Bellrose 1980a). Direct recover- 
ies from Ring-necked Ducks banded in Illinois 
during October-November occurred in all of 
these states (Table 9-21). recoveries from 
March-April Illinois bandings occurred in all but 
Indiana (Table 9-19). Among these states, direct 
recoveries from fall bandings were most preva- 
lent in Wisconsin (14.8%), Indiana (7.4%), and 
Florida (18.5%) (Table 9-21); recoveries of 
spring-banded birds were most prevalent in 
Wisconsin (7.0%), Tennessee (5.6%), and Florida 
(19.7%) (Table 9-19). 

Most Ring-necked Ducks winter in the Atlantic 
(44%) and Mississippi (48%) flyways (Bellrose 
1980a); indirect recoveries of Ring-necked Ducks 
banded in Illinois during October-November 
were distributed in proportions similar to the 
total distribution (Table 9-20). Important winter- 
ing areas in both the Atlantic and Mississippi 


flyways are demonstrated by recoveries of the 
Illinois-banded birds (Figs. 9-18 through 9-20). 
In the Mississippi Flyway, important wintering 
areas were Louisiana, reporting 9.9 percent of all 
recoveries from March-April bandings (Table 
9-19) and 9.8-18.5 percent of the recoveries of 
October-November bandings (Tables 9-20, 
9-21), and Tennessee, with 5.6 percent of all 
recoveries from spring bandings and 3.7—4.9 per- 
cent of the recoveries from fall bandings. 
Florida, representing 19.7 percent of the 
recoveries of spring-banded ducks (Table 9-19) 
and 18.5—36.6 percent of the recoveries of fall- 
banded ducks (Tables 9-20, 9-21), and South 
Carolina, with 4.2 percent of the recoveries from 
spring-banded birds and 2.4 percent of the indi- 
rect recoveries of fall-banded birds, were impor- 
tant wintering areas in the Atlantic Flyway. 
Duvall (1949) reported that the Ring-necked 
Duck migration route from breeding areas in 
Saskatchewan and Manitoba to wintering areas 
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Figure 9-20. Direct recoveries from Ring-necked Ducks banded in Illinois during October-November, 


[936-193 Ie 


in South Carolina was principally through states 
bordering the Great Lakes and Chesapeake Bay; 
alternately, some move through an interior route 
to areas southwest of Chesapeake Bay. Use of 
the latter route is demonstrated by the 
recoveries in South Carolina noted above and by 
11 fall recoveries in Illinois of Ring-necked Ducks 
banded in South Carolina (Duvall 1949). 

Wisconsin, an important migration area for 
Ring-necked Ducks, represented 7.0 percent of 
all returns of March-April bandings (Table 9-19) 
and 14.8 percent of direct returns of October— 
November bandings (Table 9-21). The high per- 
centage of direct band returns in Wisconsin may 
reflect movement northward from banding areas 
prior to final southward or southeastward migra- 
tion. Though small numbers of Ring-necked 
Ducks winter as far north as Minnesota, large 
numbers are found only from Tennessee to 
Louisiana (Bellrose 1980a). 


Lesser Scaup 

Lesser Scaup, the sixth most important duck 
in the Illinois harvest (see Table 8-6 in Chapter 
8, “Waterfowl Harvest”), accounted for approxi- 
mately 4 percent of the take from 1991 to 1995 
(Gamble and Peterson 1997). Lesser Scaups 
were the fourth most abundant duck inventoried 
in North America in 1997 behind the Mallard, 
Blue-winged Teal, and Northern Shoveler 
(Dubovsky et al. 1997). 

Keokuk Pool (Pool 19) of the Mississippi River 
is a major concentration area for migrating Lesser 
Scaups each fall and to a smaller degree in the 
spring. Lesser Scaups that used to migrate to the 
Illinois River valley, especially to Peoria Lake, now 
utilize Keokuk Pool following the deterioration of 
their food resources during the mid-1950s. 

From 1927 to 1982, 5,036 Lesser Scaups were 
banded in Illinois resulting in 264 returns. 
Bandings of Lesser Scaups during March—April 


from 1971 to 1982 on Keokuk Pool provided the 
144 returns used in our study (Table 9-22, Fig. 
9-21) as did the 106 recoveries from 1,440 
Lesser Scaups banded on the Illinois River dur- 
ing March-April from 1936 to 1975 (Table 9-23, 
Fig. 9-22). One of the males banded on Keokuk 
Pool lived at least 9.5 years. 

The recovery distributions of Lesser Scaups 
banded on Keokuk Pool and those banded on 
the Illinois River were similar (Figs. 9-21, 9-22). 
Recoveries from bandings at both locations 
indicated a strong fidelity to the Mississippi 
Flyway with 80.6 percent of the returns from 


Table 9-22. All recoveries from Lesser Scaups 
banded on Keokuk Pool of the Mississippi River 
during March-April, 1971-1982. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 4 2.8 
Arkansas 2 1.4 
Illinois 2 oo 
lowa 3 Fi 
Kentucky 2 1.4 
Louisiana 47 B25 
Michigan 1 0.7 
Minnesota 25 17.4 
Mississippi 4 2.8 
Missouri 4 2.8 
Ohio | Ons 
Tennessee 1 OL 
Wisconsin 10 6.9 
Subtotal 116 80.6 
Atlantic Flyway 
Florida 5 Shiny 
Georgia 1 8) 7/ 
Massachusetts | any 
New York 1 Os7 
South Carolina 1 0.7 
Subtotal 9 6.3 
Central Flyway 
Colorado | O07 
Nebraska 1 0.7 
North Dakota 1 0.7 
South Dakota | On7, 
Texas = oie 
Subtotal 9 6.3 


Pacific Flyway 


Oregon 1 ay, 
Canada 

Alberta 1 Oe? 

Manitoba 5 3.5 

Saskatchewan 3 2.1 
Subtotal 9 bs 
TOTAL 144 100.2 
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banding on Keokuk Pool and 68.8 percent of the 
returns from banding on the Illinois River. 
Lesser Scaups banded during March-April on 
Keokuk Pool and on the Illinois River showed a 
higher affinity to the Mississippi Flyway than did 
Ring-necked Ducks banded during March-April 
in Illinois (Table 9-19). 

Equal numbers of Lesser Scaups banded on 
Keokuk Pool were recovered in the Atlantic Flyway, 
the Central Flyway, and the Canadian Prairie 
Provinces of Alberta, Manitoba, and Saskatchewan 
(6.3%) (Table 9-22). Likewise, Lesser Scaups 
banded on the Illinois River (Table 9-23) were also 


Table 9-23. All recoveries from Lesser Scaups 
banded on the Illinois River during March-April, 
1936-1975. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 2 1.9 
Illinois 5 47 
Indiana 1 0.9 
lowa 3 2.8 
Louisiana 26 24.5 
Michigan 2 1.9 
Minnesota 14 132 
Mississippi 6 ei 
Missouri 2 1.9 
Tennessee 2 1.9 
Wisconsin 10 9.4 
Subtotal 73 68.8 
Atlantic Flyway 
Florida 4 3.9 
Georgia ] Og 
Maryland | 0.9 
North Carolina 2 1.9 
Pennsylvania 1 0.9 
South Carolina 1 0.9 
Subtotal 10 9.4 
Central Flyway 
Nebraska | 0.9 
North Dakota | 0.9 
Oklahoma Z 1.9 
Texas 6 5) 
Subtotal 10 9.4 
Canada 
Alberta 2 1.9 
Manitoba fi 6.6 
Ontario 2 1.9 
Saskatchewan | 0.9 
Subtotal 12 11.3 
Central and South America, Caribbean Islands 
Honduras 1 0.9 
Subtotal | 0.9 


TOTAL 106 ao°5 
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Figure 9-21. All recoveries from Lesser Scaups banded during March-April on Keokuk Pool of the Mississippi 


River, 1971-1982. 


recovered in similar numbers in the Atlantic and 
Central flyways and the Prairie Provinces 
(9.4%-1 1.3%). Bandings from Keokuk Pool and the 
Illinois River indicated that Florida and Texas were 
the most important recovery areas for Lesser 
Scaups in the Atlantic and Central flyways, respec- 
tively. According to Aldrich (1949), some Lesser 
Scaups reach Florida by a route through the 
Mississippi Valley. He also noted the recovery in 
Illinois of Lesser Scaups banded in Florida. 
Within the Mississippi Flyway, Louisiana had 
the most recoveries of Lesser Scaups, account- 
ing for 32.6 percent of the recoveries from birds 
banded on Keokuk Pool (Table 9-22) and 24.5 
percent of the recoveries from birds banded on 
the Illinois River (Table 9-23). The wetlands 
associated with the Gulf Coast in Louisiana and 
the open waters of the Gulf adjacent to 
Louisiana host 90 percent of the Lesser Scaups 
wintering in the Mississippi Flyway (Bellrose 


1980a) (Photo 9-11). Louisiana receives Lesser 
Scaups from corridors along both the Missouri 
and Mississippi rivers. 

The largest Lesser Scaup migration corridor 
extends from the Yukon Flats to the Athabasca 
Delta to Lakes Winnipegosis and Manitoba, 
northwestern Minnesota, and the Keokuk Pool 
(Bellrose 1980a). From Keokuk Pool, Lesser 
Scaups move southward down the Mississippi 
Valley, and south-southeast, heading to 
Louisiana and Florida, respectively (Bellrose 
1980a). Recoveries from Lesser Scaups banded 
in Illinois indicate that Louisiana and Florida 
were important wintering areas (Tables 9-22, 
9-23). 

Other states in the Mississippi Flyway with 
sizeable recoveries of Lesser Scaups were 
Minnesota and Wisconsin (Tables 9-22, 9-23). 
Minnesota garnered 17.4 percent of the recover- 
ies from Keokuk Pool bandings and 13.2 percent 


Banding 393 





Figure 9-22. All recoveries from Lesser Scaups banded during March-April on the Illinois River, 1936-1975. 





PHOTO BY STEPHEN P. HAVERA. 


Photo 9-11. The gulf coast of Louisiana is an important wintering area for Lesser Scaups in the Mississippi 
Flyway. 
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of the recoveries from bandings on the Illinois 
River; Wisconsin reported 6.9 percent of the 
returns of Lesser Scaups banded on Keokuk Pool 
and 9.4 percent of the returns of birds banded 
on the Illinois River. Minnesota serves as a 
major fall migration corridor for Lesser Scaups 
to the Mississippi River valley, and Wisconsin is 
crossed by corridors to both the Mississippi and 
Atlantic flyways. As a recovery area, Illinois was 
more important for Lesser Scaups banded on 
Keokuk Pool (8.3%) than for those banded on 
the Illinois River (4.7%). 


Canvasback 

The Canvasback is one of the least abundant of 
the extensively distributed game ducks in North 
America (Dubovsky et al. 1997). Consequently, it 
has been periodically protected from hunting 
since 1936. The Illinois River valley once hosted 
numerous migrating Canvasbacks. Stewart (1949) 
cited the Illinois River as an important “stop-over 
station” along the migration route of the 
Mississippi Flyway Canvasback population. Like 
Lesser Scaups, however, Canvasbacks now con- 
eregate on Keokuk Pool of the Mississippi River 
during fall and, to a lesser degree, spring migra- 
tion. Numbers of Canvasbacks stopping on 
Keokuk Pool during fall migration increased dra- 
matically after the demise of their food resources 
in the Illinois Valley during the 1950s. 

From 1933 to 1982, 2,697 Canvasbacks were 
banded in Illinois, principally on the Keokuk 
Pool where they were banded both in the fall 
and spring. Bandings during the falls of 1975 
and 1976 resulted in 38 indirect and 32 direct 
recoveries. Bandings during the March-April 
period from 1972 to 1981 resulted in 133 
recoveries. One male Canvasback banded on 
Keokuk Pool lived to be at least 8.5 years old. 

Indirect recoveries of fall-banded Canvas- 
backs indicated a strong fidelity to the 
Mississippi Flyway where 86.8 percent of the 
recoveries occurred (Table 9-24, Fig. 9-23). 
Indirect recoveries were most numerous in 
Arkansas (23.7%) and Louisiana (18.4%); six 
returns (15.8%) were from Illinois. No indirect 
recoveries were reported from the Atlantic 
Flyway. Serie et al. (1983) suggested that there 
were two principal migration corridors for 
Canvasbacks that staged on the Upper 
Mississippi River Pools 7 and 8. One extended 
eastward from Pools 7 and 8 through the eastern 


Great Lakes and then southeast to the mid- 
Atlantic region. The other extended southward 
from Pools 8 and 9 through Keokuk Pool and 
then southward to the lower Mississippi Valley, 
Gulf Coast, and east Texas regions. The distribu- 
tion of the indirect recoveries (Table 9-24) 
agrees with the findings of Serie et al. (1983) 
that there is no suggestion of a major corridor 
eastward from Keokuk Pool to the Atlantic Coast 
as had been postulated by Bellrose (1980a), and 
Canvasbacks banded on Keokuk Pool demon- 
strate considerable allegiance to migration and 
wintering areas in subsequent years. 

The direct recoveries of Canvasbacks banded 
during the fall on Keokuk Pool delineate the 
wintering areas of these birds (Table 9-25, Fig. 
9-24). Seventy-five percent of the recoveries 
occurred in the Mississippi Flyway, 21.9 percent 
in the Central Flyway (all but one in Texas), and 
one recovery was reported from North Carolina 
in the Atlantic Flyway. Direct recoveries from fall 
bandings on Keokuk Pool were most numerous 
in Arkansas (21.9%) and Texas (18.8%). These 
distributions agree with those of Serie et al. 
(1983) who reported that Canvasbacks wintering 
in the Mississippi Flyway were widely dis- 
tributed on water areas along the Mississippi 
Valley, Gulf Coast, and Texas Plains region and 
that Keokuk Pool is an important staging area 
for Canvasbacks moving southward. 


Table 9-24. Indirect recoveries from Canvasbacks 
banded on Keokuk Pool of the Mississippi River 
during November—December, 1975-1976. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Arkansas 9 230); 
Illinois 6 15.8 
lowa 1 DAG 
Louisiana v 18.4 
Minnesota 5 13,2 
Mississippi 4 LOss 
Missouri | 2.6 
Subtotal 33 86.8 
Central Flyway 
Texas 1 226 
Canada 
Ontario | DAG 
Saskatchewan 3 7.9 
Subtotal 4 WOS 
TOTAL 38 99.9 


Table 9-25. Direct recoveries from Canvasbacks 
banded on Keokuk Pool of the Mississippi River 


during November—December, 1975-1976. 


Location 


Mississippi Flyway 
Alabama 
Arkansas 
Illinois 
Kentucky 
Louisiana 
Mississippi 
Missour| 
Tennessee 


Subtotal 


Atlantic Flyway 
North Carolina 


Central Flyway 
Kansas 
Texas 


Subtotal 
TOTAL 


Number 


NBWWN HNN 


N 
SS 


a Om 


a2 


Reported Shot or Found Dead 


Percent 
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Although most of the 133 recoveries of Canvas- 
backs banded on Keokuk Pool during spring 
migration were from the Mississippi Flyway 
(73.7%), recoveries were reported from seven 
states in the Central Flyway and from two states in 
the Pacific Flyway (Table 9-26, Fig. 9-25). Within 
the Mississippi Flyway, Arkansas and Louisiana 
were again important recovery areas, reporting 
10.5 percent and 18.8 percent of the recoveries 
from spring bandings, respectively. Only one 
recovery was reported from the Atlantic Flyway. 
Apparently Canvasbacks moving northward in the 
spring from wintering grounds may include some 
birds from the Central and Pacific flyways, or some 
Canvasbacks, possibly immatures, that stop at 
Keokuk Pool on their northward migration to the 
breeding grounds may utilize corridors in other 
flyways during subsequent fall migrations. 
However, of 5,670 Canvasbacks banded between 
1968 and 1978 in California, less than | percent of 
the 783 band returns came from outside the 


/ wy. 
ae Xs 
S 
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Figure 9-23. Indirect recoveries from Canvasbacks banded during November—December on Keokuk Pool of 


the Mississippi River, 1975-1976. 
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Figure 9-24. Direct recoveries from Canvasbacks banded during November—December on Keokuk Pool of the 
Mississippi River, 1975-1976. 
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Figure 9-25. All recoveries from Canvasbacks banded during March-April on Keokuk Pool of the Mississippi 
River, 1972-1981. 


Table 9-26. All recoveries from Canvasbacks 
banded on Keokuk Pool of the Mississippi River 
during March-April, 1972-1981. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Alabama 3 783 
Arkansas 14 10.5 
Illinois iP. 9.0 
Indiana 1 0.8 
lowa 5 3.8 
Kentucky a te, 
Louisiana Dy 18.8 
Minnesota i SS 
Mississippi 7 55 
Missouri 3 IES} 
Tennessee 5 3.8 
Wisconsin 9 6.8 
Subtotal 98 73u7 
Atlantic Flyway 
Maryland 1 0.8 
Central Flyway 
Colorado 2 (us 
Montana 1 0.8 
Nebraska | 0.8 
North Dakota 1 0.8 
Oklahoma 4 3.0 
South Dakota 1 0.8 
Texas 8 6.0 
Subtotal 18 13.5 
Pacific Flyway 
California 4 3.0 
Washington 1 0.8 
Subtotal 5 3.8 
Canada 
Alberta 2 ES 
Manitoba 5 3.8 
Ontario | 0.8 
Quebec 1 0.8 
Saskatchewan 2 ep 
Subtotal 11 8.3 
TOTAL 13s 100.1 


Pacific Flyway, suggesting that the West Coast 
Canvasback population is separate from the one 
in eastern North America (Rienecker 1985). 
Stewart (1949) also suggested a separation of 
eastern and western North American populations, 
stating that the eastern half of the northern breed- 
ing areas generally gives rise to the Canvasbacks 
found in the Mississippi and Atlantic flyways; the 
western half, however, produces birds for the 
Central and Pacific flyways. 


Redhead 
From 1935 to 1981, 599 Redheads were 
banded in Illinois; 536 of these were banded 
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Table 9-27. All recoveries from Redheads banded 
on Keokuk Pool of the Mississippi River during 
March-April, 1970-1980. 


Reported Shot or Found Dead 


Location Number Percent 
Mississippi Flyway 
Ilinois 1 8.0 
lowa 1 4.0 
Michigan 1 4.0 
Minnesota 3 172 (0) 
Wisconsin YZ 8.0 
Subtotal 9 36.0 
Atlantic Flyway 
New York 1 4.0 
Subtotal 1 4.0 
Central Flyway 
Kansas 2 8.0 
Nebraska 1 4.0 
North Dakota 1 4.0 
Texas 4 16.0 
Subtotal 8 270 
Canada 
Alberta | 4.0 
Manitoba 2 8.0 
Ontario 4 16.0 
Subtotal 7 28.0 
TOTAL 25 100.0 


during March-April of 1970-1980 on Keokuk 
Pool. There were 25 recoveries from Redheads 
banded on Keokuk Pool. 

Recoveries were somewhat evenly distributed 
among the Mississippi (36.0%) and Central 
(32.0%) flyways and the interior provinces of 
Canada (28.0%) (Table 9-27, Fig. 9-26). Only one 
recovery occurred in the Atlantic Flyway. Within 
the Mississippi Flyway, recoveries were most 
numerous in Minnesota (12.0%), Illinois (8.0%), 
and Wisconsin (8.0%). Bellrose (1980a) noted that 
a migration corridor for Redheads extended from 
the northern’ prairies eastward through 
Minnesota, Wisconsin, and Michigan, and recov- 
eries of Redheads banded in Illinois were found 
in each of these states. States and provinces with 
the most recoveries for Redheads banded on 
Keokuk Pool were Texas and Ontario, each con- 
tributing 16.0 percent of the recoveries. Texas was 
cited by Bellrose (1980a) as one of the two most 
important Redhead wintering areas. Robbins 
(1949) reported recoveries in Illinois of Redheads 
banded in Saskatchewan, North Dakota, South 
Dakota, Manitoba, and Minnesota. 
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Figure 9-26. All recoveries from Redheads banded during March-April on Keokuk Pool of the Mississippi 


River, 1970-1980. 


Canada Goose 

Distribution and survival information for 
Canada Geese marked in Illinois is available 
through the recovery of leg bands and the obser- 
vation and recovery of neck-collared geese. 
Information from leg bands is limited because it 
is predominately from hunted areas during 
hunting seasons and is subject to geographic 
differences in reporting rates (Samuel et al. 
1990a). Compared with leg band recoveries, 
observations of individually coded neck collars 
provide data quickly and efficiently, and obser- 
vations can be made regardless of season on 
both the hunted and nonhunted areas. 
Consequently, neckcollaring has become a com- 
mon technique for studying the movements and 
distributions of geese (Samuel et al. 1990b). 
Both marking methods have produced large 
data sets important to our knowledge of the 
Mississippi Valley Population of Canada Geese. 

Jack Miner began the first large-scale banding 
of Canada Geese in the Mississippi Flyway 
between 1915 and 1944 (Miner 1972). Sub- 
sequent banding programs were initiated on the 
wintering areas in Illinois (Wright and Kasul 
1980) and Missouri (Vaught and Kirsch 1966). As 
a result of these intensive programs, band recov- 


eries identified the Mississippi Valley, Eastern 
Prairie, and the Southern James Bay (formerly 
the Tennessee Valley) populations of Canada 
Geese in the Mississippi Flyway (Hanson and 
Smith 1950; Cummings 1973). 

Mississippi Flyway biologists began banding 
and spring population surveys of Canada Geese 
on their breeding areas in the 1970s. The use of 
helicopters to capture flightless geese for 
banding around Hudson and James bays began 
in 1967 (Pakulak 1969; Pakulak and Schmidt 
1970). Initiation of banding efforts for the 
Eastern Prairie Population (1968), Southern 
James Bay Population (1976), Mississippi Valley 
Population (1980), and _ Tall-grass_ Prairie 
Population resulted in the annual banding of 
300 to 3,000 geese. Large-scale banding of flight- 
less Giant Canada Geese started in the 1980s 
(Rusch, Caswell, et al. 1996). 

Banding of Canada Geese in Illinois was 
initiated during the winter of 1939-1940 at 
Horseshoe Lake WMA in southern Illinois. 
Illinois Natural History Survey biologists Arthur 
S. Hawkins and William H. Elder were central to 
the goose banding program and developed 
innovative techniques for trapping and banding. 
By the spring of 1947, over 6,000 geese had been 


banded. From the mid-1940s through the 1950s, 
Harold C. Hanson of the INHS was responsible 
for much of the banding in southern Illinois. 
That program expanded in subsequent years 
with the addition of sites at Crab Orchard NWR 
and Union County WMA in the 1950s. George 
C. Arthur of the Illinois Department of 
Conservation participated in the banding pro- 
gram from the early 1950s until his retirement in 
1977. Over 64,000 birds were marked in a major 
initiative in the 1960s at the three refuges 
(Horseshoe Lake, Crab Orchard, and Union 
County). By March of 1977, over 117,000 Canada 
Geese had been banded at the refuges in south- 
ern Illinois (Wright et al. 1981). Approximately 
98 percent (115,774) of the Canada Geese 
banded in southern Illinois were marked from 
September to March (fall and winter). Of these, 
7 percent were banded before, 12 percent dur- 
ing, and 81 percent after the goose hunting sea- 
sons. About 42 percent of the bandings occurred 
at Union County WMA, 41 percent at Horseshoe 
Lake WMA, and 17 percent at Crab Orchard NWR 
(Wright et al. 1981). 

Wright et al. (1981) compiled and analyzed 
data for the distribution and survival of 23,548 
Canada Geese banded in southern Illinois from 
1939 to 1977 and recovered through the 1977 
hunting season. Seventy-seven percent (18,145) 
were records from geese shot or found dead; 21 
percent were from geese retrapped during sub- 
sequent banding operations. Recoveries from 
geese shot represented 15 percent of the fall and 
winter bandings. Eighty-six percent of the recov- 
eries occurred between | September and 20 
January during hunting seasons in Canada and 
the United States; the remaining 14 percent 
were principally spring and summer recoveries 
from subsistence hunting by Native Americans 
in Canada. More than 90 percent of the 
recoveries from harvested geese occurred within 
10 hunting seasons of banding. However, many 
Canada Geese survived longer. Five geese sur- 
vived 20 or more seasons, with two surviving for 
23 hunting seasons (Wright et al. 1981). 











Indirect Band Recoveries. A total of 13,506 
(78.5%) of 17,214 indirect recoveries of Canada 
Geese banded in southern Illinois were reported 
from states in the Mississippi Flyway, 3,396 
(19.7%) from Canada, and 219 (1.3%) from states 
in the Atlantic Flyway (Table 9-28, Fig. 9-27). 
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Few indirect recoveries occurred in states of the 
Central (0.5%) or Pacific flyways (0.02%). 

In the Mississippi Flyway, most indirect recov- 
eries of Canada Geese banded in southern 
Illinois occurred in Wisconsin (42.8%), Illinois 
(31.7%), Michigan (6.4%), Missouri (4.8%), 
Kentucky (4.7%), and Minnesota (3.8%) (Table 
9-28). The distribution of band recoveries 
among states of the Mississippi Flyway has 


Table 9-28. Distribution of 17,214 indirect recoveries 
through 1977 of Canada Geese banded in southern 
Illinois, 1939-1976 (Wright et al. 1981:36—-38). 


Indirect Recoveries 


Location Number Percent 
Canada 3,396 19.7 
United States 

Mississippi Flyway 13,506 78.5 
Atlantic Flyway 219 a3 
Central Flyway 89 0.5 
Pacific Flyway 4 0.02 
Total Weed 4 100.0 
Canada 
Ontario 2,730 80.4 
Manitoba 322 95 
Quebec 285 8.4 
Other? 59 Lee 
Total 3,396 100.0 
Mississippi Flyway 
Wisconsin 5,784 42.8 
Illinois 4,279 331 ,7/ 
Michigan 863 6.4 
Missouri 645 48 
Kentucky 639 Ad 
Minnesota 509 3.8 
Other? 16 0.1 
Total 113) HOE 100.0 
Atlantic Flyway 
Maryland 90 41.1 
Pennsylvania 65 29.7 
North Carolina 19 8.7 
New York WH 7.8 
Virginia 12 aie 
Delaware 9 4.1 
Others 7 32 
Total 219 100.0 
Central Flyway 
South Dakota 47 52.8 
North Dakota 25 28.1 
Other? 17, 19.1 
Total 89 100.0 


@ Includes Keewatin Northwest Territories, Saskatchewan, Franklin 
Northwest Territories, and Alberta. 

» Includes Indiana, lowa, Tennessee, Ohio, Alabama, Arkansas, 
Mississippi, and Louisiana. 

‘ Includes South Carolina, New Jersey, Georgia, and West Virginia. 

* Includes Kansas, Texas, Nebraska, Oklahoma, Colorado, and 
Wyoming. 
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Figure 9-27. The distribution of 17,140 indirect recoveries through 1977 from Canada Geese banded in south- 


ern Illinois, 1939-1976 (Wright et al. 1981-34). 


changed over time, particularly in Illinois and 
Wisconsin. From 1940 to. 1949, 50 percent of 
indirect recoveries occurred in Illinois; for the 
period 1970-1977, that figure was 29 percent. 
For the same time periods, the percent of indi- 
rect recoveries in the Mississippi Flyway from 
Wisconsin increased from 13 to 47 percent. 
recoveries in Kentucky increased from | to 7 per- 
cent, those in Minnesota increased from 0 to 5 
percent, and recoveries in Michigan decreased 
from 16 to 4 percent. Increases in Wisconsin and 
Kentucky are a result of the establishment of 


Horicon NWR and Ballard County WMA, respec- 
tively. Increases of recoveries in Minnesota were 
possibly the result of Giant Canada Geese that 
migrated from southern Illinois to the Lake 
Winnipeg region of Canada (Wright et al. 1981). 

Canadian recoveries were largely within the 
breeding range of the Mississippi Valley 
Population in Ontario bordering Hudson and 
James bays (Fig. 9-27; see Figures 7-1 and 7-4 in 
Chapter 7, “Canada Goose”) (Wright et al. 1981). 
Subsistence-hunting Native Americans 
accounted for 70 percent of indirect recoveries in 


Canada from March to August and 30 percent 
from September to December. The distribution of 
indirect recoveries in Canada from March to 
August generally coincided with the breeding 
range of the Mississippi Valley Population. The 
September—December distribution of indirect 
recoveries differed considerably from that of 
March—August and recoveries were concentrated 
in five regions: the eastern James Bay coast, the 
western James Bay coast, the Hudson Bay coast, 
southeastern Ontario near Lake St. Clair and 
Lake Erie, and southern Manitoba from the 
southern portions of Lakes Manitoba and 
Winnipeg (the interlake region) to Lake of the 
Woods (Fig. 9-27). Hunting clubs were located 
along the James and Hudson Bay coasts, and 
recoveries in these areas were most prevalent in 
late September at the beginning of the hunting 
season. The largest concentrations of recoveries 
in fall came from the interlake region of southern 
Manitoba, where the number of recoveries has 
increased since the late 1960s. This increase was 
apparently a result of the increased number of 
hunting facilities. Recoveries in southern 
Manitoba also peaked in late September but 
continued through the fall (Wright et al. 1981). 
Indirect recoveries in the United States were 
concentrated near banding sites in southern 
Illinois and around other wildlife refuges where 
the hunting pressure was high (Fig. 9-27). 
Approximately 4,300 indirect recoveries (25.1%) 
of banded geese were recorded from the region 
of the refuges in southern Illinois and Ballard 
County, Kentucky. Banded geese were often 
recovered near refuges other than the refuge of 
banding, suggesting inter-refuge movement and 
explaining the similarity in distributional and 
other population parameters among Canada 
Geese banded at different refuges in southern 
Illinois (Wright et al. 1981). Other areas of con- 
centration of indirect band recoveries within the 
range of the Mississippi Valley Population were 
the Horicon NWR and nearby areas in east- 
central Wisconsin (22.7%), Allegan County Game 
Area in southwest Michigan (2.2%), and 
Necedah NWR in central Wisconsin (1.6%). In 
the range of the Eastern Prairie Population, 
recovery concentrations occurred near the 
wintering area of Swan Lake NWR in Missouri 
(2.0%). Small concentrations of band recoveries 
occurred in the range of the Southern James Bay 
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Population at the Tennessee and Wheeler 
national wildlife refuges on the Tennessee River 
(Wright et al. 1981). From 1963 to 1977, approxi- 
mately 84 percent of fall recoveries in the United 
States were in the Mississippi Valley Population 
area, 11 percent were in the Eastern Prairie 
Population region, and 4 percent were in the 
Southern James Bay Population area (see Figure 
7-1 in Chapter 7, “Canada Goose”). The percent 
of recoveries occurring in Mississippi Valley 
Population areas varied annually from 78 per- 
cent to 90 percent (Wright et al. 1981). 

Some differences in indirect recovery patterns 
were detected among geese banded from 1962 to 
1976 at the three refuges in southern Illinois and 
between early and late arriving migrants (Table 
9-29). Indirect recoveries outside of the range of 
the Mississippi Valley Population of geese 
banded at Union County and Horseshoe Lake 
wildlife management areas were most often asso- 
ciated with Eastern Prairie Population areas. 
Geese banded at the Crab Orchard refuge were 
recovered less often in Eastern Prairie Population 
areas but more often in Southern James Bay 
Population areas than geese banded at the other 
two refuges. Although differences in recovery 
distributions were small, they proved statistically 
significant (Wright et al. 1981). 

Postseason-banded late migrant Canada 
Geese were recovered more often (84.4%) in the 


Table 9-29. Distribution of indirect recoveries in 
the ranges of the Mississippi Valley Population 
(MVP), Eastern Prairie Population (EPP), and 
Southern James Bay Population (SJBP) of Canada 
Geese banded pre- and posthunting season, 
1962-1976, at refuges in southern Illinois and recov- 
ered through 1977 (Wright et al. 1981:66). 


Percent Indirect 


Recoveries 

Banding Location MVP EPP SJBP 
Refuge 

Horseshoe Lake Wildlife 

Management Area 83.7) 12:2. 4:1 
Union County Wildlife 

Management Area CA 2225, 3.0 
Crab Orchard National Wildlife 

Refuge stelle gah 6.4 
Season 

Preseason SO melee 6.8 
Postseason 84.4 11.6 4.0 


Total 84.1 11.7 4.2 
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range of the Mississippi Valley Population than 
preseason-banded early migrants (80.5%) (Table 
9-29). Because a high percentage (6.8%) of indi- 
rect recoveries from preseason-banded geese 
occurred in the Southern James Bay range, 
Wright et al. (1981) suggested that some flocks 
of early migrants may stop or stage in southern 
Illinois en route to more southern wintering 
areas of the Southern James Bay Population. 
Yearling geese demonstrated a greater tendency 
to stray outside of the Mississippi Valley 
Population range than adults, and fidelity to the 
range probably increases with age (Wright et al. 
1981). 

Hestbeck et al. (1991) noted the tendency of 
Canada Geese to return yearly to migration and 
wintering areas. However, Canada Geese have 
apparently abandoned many southern wintering 
areas as new wintering habitat has been estab- 
lished farther north (Reeves et al. 1968). 
Hestbeck et al. (1991) noted that site fidelity and 
movement have important ecological and evolu- 
tionary consequences for migratory birds. Site 
fidelity to wintering areas may provide survival 
and reproductive benefits, such as familiarity 
with the distribution of food, cover, roost sites, 
and predators. However, flexible selection of 
wintering areas might well occur if sites differed 
year to year in factors affecting fitness and if such 
differences were detectable by migrating birds. 

Hestbeck et al. (1991) investigated Canada 
Goose movement and site fidelity using neck- 
collar data of wintering geese in the Atlantic 
Flyway. Site fidelity, gauged as the estimated 
probability of returning to the same area in suc- 
cessive winters, differed among the regions 
studied and was 71 percent for the mid-Atlantic 
region, 89 percent for the Chesapeake region, 
and 56 percent for the Carolinas. The authors 
concluded that Atlantic Flyway Canada Geese 
demonstrated strong site fidelity to the 
Chesapeake but were also opportunistic in 
selecting wintering areas. In addition, changes in 
the probability of moving between years were 
related to changes in the severity of winter: geese 
moved north in warmer years and south in colder 
years. These observations support the notion 
that weather affects the selection of wintering 
areas; geese, for example, use ponds for feeding 
and refuge, and warmer weather keeps these 
ponds from freezing (Hestbeck et al. 1991). 


Direct Band Recoveries. The majority of the 786 
direct recoveries occurred in southern Illinois 
and on the Ballard County WMA in Kentucky 
(91.4%), and in the vicinity of Reelfoot NWR in 
Tennessee (2.7%) (Table 9-30, Fig. 9-28). Only 
two recoveries came from a state (Texas) outside 
of the Mississippi Flyway. Changes were noted in 
the distribution of direct recoveries over time. 
For 1940-1949, 98 percent of direct recoveries 
were from Illinois or along the Mississippi River 
in Missouri, for 1970-1977, 74 percent of direct 
recoveries were from these areas. Direct 
recoveries for the same periods increased from 0 
to 17.1 percent near Ballard County WMA and 
from 0.7 to 5.5 percent near Reelfoot NWR in 
Tennessee. Reverse migration was demon- 
strated by six geese recovered over 200 miles 
(322 km) north of their banding site in southern 
Illinois. One goose was recovered from the 
coast of James Bay (Wright et al. 1981). 


Neck Collar Observations. A large-scale coopera- 
tive study was undertaken by numerous wildlife 
agencies in the United States and Canada from 
1974 to 1988. Approximately 85,000 Canada 
Geese were marked with coded neck collars, thus 
providing information via approximately 400,000 
resightings, 8,000 recoveries, and 5,000 recap- 
tures of marked geese (Sullivan et al. 1989). Neck 
collaring of Mississippi Valley Population geese 
began on migration areas in 1974, and marking 
on breeding and wintering areas was incorpo- 
rated in 1976. Over 13,000 Canada Geese were 
neck collared at Crab Orchard NWR, Horseshoe 
Lake WMA, Rend Lake SP and Union County 
WMA in Illinois and at Ballard County WMA in 


Table 9-30. Distribution of 786 direct recoveries of 
Canada Geese banded in southern Illinois, 
1939-1977 (Wright et al. 1981:71). 


Direct Recoveries 


Location Number Percentage 
Alabama 1 0.1 
Arkansas 2 0.3 
Illinois 677 86.1 
Indiana 10 (ES 
Kentucky 42 5:3 
Missouri 24 aul 
Ohio ; | Gal 
Tennessee 21 PHD! 
Wisconsin 3 0.4 
Texas 2. 0.3 
Ontario 3 0.4 
Total 786 100.0 


Kentucky. Resighting efforts were made at numer- 
ous migration and wintering areas throughout 
the Mississippi Flyway and at breeding and stag- 
ing areas in Canada. Resightings of the neck- 
collared birds allow researchers to determine the 
distribution patterns of Canada Geese marked at 
individual goose areas. 

The distribution of resightings of Canada 
Geese neck collared at each of five refuges men- 
tioned above was similar, with marked geese 
concentrating in southern Illinois and east- 
central Wisconsin (Table 9-31). Few geese were 
resighted outside of these areas (Sullivan et al. 
1989). Canada Geese resighted at refuges in 


NOs 
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southern Illinois had been neck collared pri- 
marily in southern Illinois and east-central 
Wisconsin (Table 9-31). From 7.2 to 10.9 percent 
of neck-collared geese observed in southern 
Illinois had been marked on the Mississippi 
Valley Population breeding area in northern 
Ontario; <2 percent observed in southern Illinois 
had been marked on the Eastern Prairie 
Population breeding grounds in northern 
Manitoba. 

Direct movements before 31 January of neck- 
collared Canada Geese marked or observed at a 
refuge in southern Illinois were usually made to 
other refuges in southern Illinois (Table 9-32) 





Figure 9-28. The distribution of 778 direct recoveries from Canada Geese banded in southern Illinois, 
1939-1977 (Wright et al. 1981:70). A total of 719 of the recoveries were from southern Illinois and southwest 


Kentucky. 
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Table 9-31. Number and percentage (in parentheses) of resightings at refuges in southern Illinois and Ballard County, 
Kentucky, of Canada Geese neck collared in the range of the Mississippi Valley Population, 1974-1988 (Sullivan et al, 
1989). 





Resighting Location 








Crab Horseshoe Rend Union Ballard 

Location Where Orchard Lake Lake County County 
Neck Collared NWR? WMA?’ SP* WMA WMA 
IIlinois 

Crab Orchard NWR Agee, Neb) 1,208 (6.9) S07) 17.5) 892 (5.4) 429 (aa 

Horseshoe Lake WMA 645 (5.4) 4,023° (23.0) 188 (3.9) 877 (533) 319 es 

Rend Lake SP 332) wit2.8) 3555.27.83) 168 ~=(1.0) 84 (1.1 

Union County WMA 591 (5.0) L207 Gah} 1908 .3:39) 56/35 (esaem) 263 

Other Areas? 168 = (1.0) 

Subtotal 5/71 (48.5) 6.4/3 7437.0) 2 1008 (4327) 7,615 (46.3) 1,095 (i 
Wisconsin 

Horicon NWR 2 A Beh A Se 2 el) WA SS 2 Sez) 3,979 (waz) 1,953 (aa 

Grand River 490 (4.1) 833 =6(4.8) 260" (5-7) 688 (4.2) 331 

Pine Island 430 =(3.6) phils) (ea), 210, 7C433) 730 (4.4) 26/7 a 

Collins Marsh 120 (1.0) 22593) Shim (lee) 191 ale) 

Necedah NWR 12702 113 fae edd 61 (1.3) 

Other Areas? eee (GIR? 229 5 (183) Ti (146) 368 (2.2) 210 Waa 

Subtotal 3,952 (30.2) 6,934 (39.7) 1,840 (37.8) 5,956)» 36.2) 2,/61 a 
Kentucky 

Ballard County WMA 328 = (2.8) Sm Ob NS) 160 (3.3) 3135 Aieg) 2,490 (335 

Other Areas? 103 (0.9) 71> (OA) 44 (0.9) 67 {O74} 33 

Subtotal 431 (3.6) sisi ene). 204" 1(4,2) 380) 2s) 2,523 (a 
Ontario® eZ 55. 0eG) 1,905 (10.9) 352 a.) Te1925 9 ees 587 
Arkansas 

Wapanocca NWR 54 ees) 26000 Gi) 25) we eles) 

White River NWR 19320421) 

Other Areas® 147 (922) CG) eS) 106 sal2Zc2) PES hee! 119 ae 

Subtotal 30 le 255) BDZ (ae) 106s 2e2) 462 = (2.8) 119 (1 

Manitoba 

EPP’ Breeding Area 185 C11} 3 Ow Cles) 677 (14) 210) ie) 97 We 

Other Areas? 4 (0.03) 208 (072) 6 (031) 31 0.2) 9 | 

Subtotal 129m lee) 340 = (1.9) Tse © ahi) 301 = (1.8) 106 (14 
Alabama dae O02) 2 (0.01) 
lowa 23 ee) Aja (Ons) 2a se) 56 (0.3) 19 (0: 
Indiana 54 (0.5) 46 (0.3) 23 (0.5) A 340) 23 
Minnesota 68 (0.6) Ome) Site (OYA) 148 (0.9) 52 
Missour| : 50" (0.4) 168  ~=(1.0) 40 (0.8) 152 = (0.9) 46 (0. 
Mississippi JER (ae) bess) 10" 102) 36 (0.2) 17. (Ou 
Northwest Territories Die AOD) ites (0.1) 10" (0:2) 13) 08 13 
Tennessee Lose bis) 1S zee te 37. 0.8) 106 (0.6) 81. 
Total 11,889 (100.0) 17,486 (100.0) 4,873 (100.0) 16,460 (100.0) 7,442 (100! 





* National Wildlife Refuge. 

° Wildlife Management Area. 

© State Park. 

* Sum of areas with <1 percent of total. 

* Breeding area of Mississippi Valley Population. 
" Eastern Prairie Population. 
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Table 9-32. Number and percentage (in parentheses) of direct movements of neck-collared Canada Geese from 
refuges in southern Illinois and Ballard County, Kentucky, 1974-1988 (Sullivan et al. 1989). 


Sighting 
Location 


Illinois 
Crab Orchard NWR 
Horseshoe Lake WMA 
Rend Lake SP 
Southern Illinois 
Union County WMA 
Other Areas® 
Subtotal 


Wisconsin 
Horicon NWR 
Grand River 
Other Areas? 
Subtotal 

Kentucky 
Henderson County 
Ballard County WMA 
Other Areas? 
Subtotal 

Tennessee 
Reelfoot NWR 
Other Areas? 
Subtotal 

Missouri 
Duck Creek 
Other Areas? 
Subtotal 

Arkansas 

Indiana 

lowa 

Minnesota 

Mississippi 

Michigan 

Manitoba 

Ohio 

Unclassified 


Total 


* National Wildlife Refuge. 


® Wildlife Management Area. 


© State Park. 


* Sum of areas with <1 percent of total. 


Refuge Where Neck Collared or Previously Observed 


Crab 
Orchard 
NWR? 


1,134 (33.3) 
405 ( 11.9) 


945 27 0) 
4 (0.1) 
2,488 (73.1) 


1 (0.03) 


16 (0.5) 


3,403 (100.0) 


Horseshoe 
Lake 
WMA? 


244 (10.8) 
66 (2.9) 


923 (41.0) 
Sear) 


1,236 (54.9) 


cs 

S 
Sou 
Dy Oo 


— 
O) 
Lea 

— 
= 
WW 

—— 


10s (22.6) 
(0.3) 
mpd «aE 0)) 


~N 


1216 55.4) 


128 9(527) 


siey) 1! 
Wii a 


31 (1.4) 


1 (0.04) 


Ips VERS) 


2,252 (100.0) 


Rend 
Lake 
SP* 


187 (30.8) 
115 (18:9) 


114 (18.8) 


419 (68.9) 


43 (7.1) 


ZANE UGK al 


87 (14.3) 


89 (14.6) 


de Ae) 


608 (100.0) 


Union 
County 
WMA 
261 (13.4) 
1,052 (54.1) 
74 ~=—(3.8) 
33 Rabin) 

oo 740.2) 
1,423 (73:1) 
80 = (4.1) 
POPES IGS) 
4 (0.2) 
109 (5.6) 
193 (9.9) 
4 (0.2) 
ESP) ONG RN 
49 Pils) 
2 (0.1) 

a lyyn 2-0) 
AT (21) 
Aly (251) 
yas BAe) 
1 (0.1) 

ce elt’ 

4 (0.2) 

4 (0.2) 
88 (4.5) 


1,946 (100.0) 


Ballard 
County 
WMA 
60 (11.3) 
287 (54.0) 
34 = (6.4) 
100 (18.8) 
481 (90.6) 

15. (2.8) 

é 0.9) 
20 3.8) 
Bi WAGE) 
ch AS) 
14s, X2:6) 
3 (0.6) 
ee NERS 
4 8 
4 8 
2 (0.4) 
joe. 2) 
3 (0.6) 
531 (100.0) 
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(Sullivan et al. 1989). Most direct movements of 
Canada Geese from the Crab Orchard refuge 
were made to Horseshoe Lake (33.3%) and 
Union County (27.8%) wildlife management 
areas: geese from Rend Lake SP moved mostly 
to the Crab Orchard refuge (30.8%), Horseshoe 
Lake WMA (18.9%), and Union County WMA 
(18.8%). From the Horseshoe Lake area, move- 
ments were largely to Union County (41.0%) and 
Ballard County (22.6%) wildlife management 
areas. From both Union County and Ballard 
County wildlife management areas, geese 
moved primarily to Horseshoe Lake WMA 
(54.1%). Approximately 1.3 to 7.1 percent of 
direct movements of neck-collared Canada 
Geese from southern Illinois were made to areas 
in east-central Wisconsin and 2.1 to 5.4 percent 
were made to Reelfoot NWR in Tennessee. 


SURVIVAL 

Band recoveries are used in conjunction with 
statistical models (Brownie et al. 1985) to esti- 
mate annual survival and harvest rates 
(Anderson 1975a; Nichols and Hines 1987). 
Annual survival rate is defined as the probability 
that a bird alive at the time of banding in one 
year is alive at the same time the following year 
(Nichols 1991b). Recovery rate is considered to 
be the probability that a banded bird alive at the 
time of banding in one year is shot (or found 
dead) in the subsequent hunting season, 
retrieved by a hunter, and its band reported to 
the Bird Banding Laboratory (Nichols 1991b). 


Larger species of waterfowl tend to exhibit 
higher rates of annual survival than smaller 
species (Table 9-33) (Boyd 1962; Nichols 1991a; 
Johnson et al. 1991). There is also evidence for 
geographic variation in annual survival rates for 
several species of ducks, but the estimated mag- 
nitude of this variation is typically small 
(Nichols and Hines 1987; Johnson et al. 1991). 
Nichols and Hines (1987) found some degree of 
year-to-year variation in survival rates of 
Mallards banded in winter. 


Age 

Anderson (1975a) determined that adult male 
Mallards have a higher survival rate than adult 
females, and adults of both sexes of Mallards 
survive at higher rates than younger birds. He 
estimated the annual survival rates of adult 
male and adult female Mallards at 62 and 54 
percent, respectively, for birds banded pre- 
season and averaged for years and geographic 
areas. He also estimated averages of annual 
survival rates of about 48 percent for young male 
and about 46 percent for young female Mallards. 

Data from preseason banding of waterfowl in 
North America have shown lower annual survival 
rates for young birds than for adults for most 
species (Johnson et al. 1991). However, Nichols 
and Hines (1987) found no evidence of different 
survival rates for young and adult Mallards 
banded during winter and concluded that the 
large differences observed for Mallards banded 
before the hunting season demonstrated mortal- 


Table 9-33. Estimates of annual survival rates based on banding for waterfowl in North America’. 


Species Banding Location 
Trumpeter Swan Montana 
White-fronted Goose Alaska 


Eastern North America 
Northwest Territories 
Atlantic Flyway 
Atlantic and Mississippi 


Canada Goose 
Brant 
Wood Duck 


Flyways* 
American Wigeon California 
Green-winged Teal Saskatchewan 
Mallard North America 
Black Duck Eastern North America 


California 

North America 

North America 

Eastern North America 


Northern Pintail 
Blue-winged Teal 
Canvasback 
Ring-necked Duck 


Banding Adult Adult Immature Immature 
Period Male Female Male Female 
1949-1982 0.88° 0.88° 
1967-1969 0.70 0.65 
1963-1980 0.70° O70 0.60° 0.60° 
1956-1975 0.79° 0.79° 
1960-1968 0.54 0.49 0.44 0.42 
1950-1985 0.56 0.50 0.49 0.45 
1951-1969 0.64 0.61 
1955-1961 0.50 
1950-1971 0.63 0.56 0.50 0.50 
1950-1983 0.63 0.47 0.48 0.38 
1948-1979 O72) 0.60 0.56 0.51 
1948-1976 0.59 O52 0.44 0.32 
1955-1975 0.76 0.61 
1966-1976 0.70 0.47 0.41 0.33 


* Adapted from Table 1 of Johnson et al. (1991) and Table 1 of Nichols (1991b:91). 
® Males and females were pooled within age classes because there was no evidence of sex-specific differences in survival. 


° Bellrose and Kasul (1994). 


ity that occurs during fall migration and during 
the hunting season. Johnson et al. (1991) simi- 
larly suggested that mortality differences 
between first-year and older Mallards are small 
by late winter and that large age-specific differ- 
ences observed for preseason-banded Mallards 
occur primarily between August and February. 
Furthermore, Anderson (1975a) reported that 
approximately 75 percent of the mortality of 
Mallards occurs before young birds are banded 
and is a result of losses associated with incuba- 
tion and brood-rearing. 


Sex 

Females have demonstrated lower annual sur- 
vival rates than males in many species of 
dabbling ducks. Low survival of female Mallards 
on the breeding grounds is generally associated 
with predation during incubation and brood 
rearing and is the primary reason for differences 
in annual survival rates (Johnson and Sargeant 
1977. Sargeant et al. 1984. Cowardin et al. 1985; 
Blohm et al. 1987; Johnson et al. 1991). Unlike 
ducks, male geese and swans generally guard the 
nest and brood and thereby reduce the risks of 
mortality to the female. Hunting mortality rates 
also differ between the sexes in many species 
(johnson and Sargeant 1977). Proportionally 
more male than female Mallards are taken by 
hunters and more young than adults (Anderson 
1975a). Differences in annual survival rates 
between sexes are generally less for young birds 
than for adults (Johnson et al. 1991). 

Nichols and Hines (1987) reported average 
continental estimates of survival rates for pre- 
season-banded Mallards of 64.1 percent for 
males and 55.4 percent for females and for 
winter-banded Mallards of 67.5 percent for 
males and 56.7 percent for females. Survival 
estimates on the wintering grounds for female 
Mallards in the Mississippi Alluvial Valley were 
82 percent (Reinecke et al. 1987) and 96 percent 
(Blohm et al. 1987). The estimate for males 
(78%) was lower (Blohm et al. 1987), supporting 
the higher harvest rates for males noted by 
Anderson (1975a). However, Reinecke et al. 
(1987) reported that hunting was the major 
source of mortality for female Mallards 
wintering in this area. Later Dugger et al. (1994) 
reported that hunting mortality and habitat con- 
ditions during the hunting season were principal 
factors governing winter survival of female 
Mallards in Arkansas. 
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Mean annual survival rates of Wood Ducks in 
the Atlantic and Mississippi flyways ranged 
between 50.8 and 58.5 percent for adult males, 
46.1 and 59.1 percent for adult females, 34.3 and 
65.2 percent for immature males, and 35.8 and 
57.0 percent for immature females (Bellrose and 
Kasul 1994). The survival rate of adult Wood 
Ducks was generally higher than that of imma- 
tures, and adult males typically had a higher sur- 
vival rate than adult females (Bellrose and Kasul 
1994). 

Winter bandings of birds in North America 
were used to investigate the survival of Northern 
Pintails and Green-winged Teals (not included in 
Table 9-33). Hestbeck (1993) found that annual 
survival rate estimates of male Northern Pintails 
ranged between 63.2 and 80.6 percent: rates for 
females were lower and varied between 42.1 and 
76.9 percent. Chu et al. (1995) reported that the 
average annual survival rate estimate was 55 
percent for male Green-winged Teals and 51 per- 
cent for females. 

Leg band recoveries (Wright et al. 1981) and 
neck collar observations (Sullivan et al. 1989) 
have been used to estimate survival rates of 
Canada Geese in the Mississippi Valley 
Population. Wright et al. (1981) estimated 
annual survival rates of young and adult geese 
from approximately 12,000 recoveries of 92,000 
postseason bandings in southern Illinois. 
Annual survival of young geese during 
1951-1977 varied from 38 to 94 percent and 
averaged 71 percent. Adult survival for the same 
period differed (P<0.01) from annual survival of 
young geese and varied from 48 to 100 percent 
and averaged 81 percent. Variability in annual 
adult survival was related to the harvest rate and 
the proportion of juveniles in the population 
(Wright et al. 1981). High harvest rates generally 
resulted in reduced adult survival. A low propor- 
tion of juveniles in the population also lowered 
adult survival. The relatively high vulnerability of 
juveniles to harvest as compared with adults 
(2.6 to 1.0) buffers the harvest of adults; conse- 
quently, poor production can lead to decreased 
adult survival during the subsequent hunting 
season. In years of low harvest and high recruit- 
ment, adult survival was relatively high (94%); 
years of high harvest and low recruitment led to 
poor adult survival (77%) (Wright et al. 1981). No 
differences in survival were detected between 
sexes Or among geese from different refuges. 
Survival rates for adult geese were similar under 
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statewide goose hunting regulations during 
1951-1959 and under the quota zone system 
from 1960 to 1977. Juvenile survival, however, 
was significantly higher under quota zone 
restrictions (60% vs. 77%) (Wright et al. 1981). 
Using neck-collar observations, Sullivan et al. 
(1989) calculated annual survival rates of 54—60 
percent for adult Canada Geese neck collared or 
resighted at refuges in southern Illinois. Rusch 
(U.S. Fish and Wildlife Service, pers. comm.) 
noted a 73.5 percent average annual survival 
rate for adult female Canada Geese in the 
Mississippi Valley Population during 1976-1992 
and a rate of 71.4 percent for adult males. 
Lawrence, Tacha, et al. (1997) reported that the 
average annual survival of both juvenile and 
adult Giant Canada Geese in the Tri-County 
Zone in west-central Illinois from 1974-1988 was 
78 percent. Rusch (U.S. Fish and Wildlife Service, 
pers. comm.) provided annual survival rates of 
Illinois Giant Canada Geese of 70.4 percent for 
adult females (1983-1990), 77.2 percent for 
adult males (1985-1989), and 71.2 percent for 
first year immatures (1978-1990). Average 
annual survival rates for Giant Canada Geese in 
various regions of New York were estimated to 
range from 63.7 to 75.2 percent for adults and 
37.4 to 70.3 percent for immatures (Sheaffer et 
ale LoS a) 


Mean Life Span and Longevity 

Anderson (1975a) reported values for the mean 
life span of adult and young Mallards as approxi- 
mately 1.8 and 1.6 years, respectively. Bellrose 
and Kasul (1994) reported mean life spans, based 
upon data from their study and life span equa- 
tions in Anderson (1975a), Seber (1973), and 
others, for adult males and females, respectively, 
for the following species: Wood Duck, 1.72 and 
1.44 years; Mallard, 2.09 and 1.60 years; American 
Black Duck, 2.16 and 1.32 years; Northern Pintail, 
3.04 and 1.96 years; Blue-winged Teal, 1.90 and 
1.53 years; and Ring-necked Duck, 2.80 and 1.32 
years. Rienecker (1976) estimated the mean life 
span for adult American Wigeons at 2.32 years for 
males and 1.66 years for females. 

Some records for male Mallards indicated 
recovery 14 to 18 years after being banded as 
young birds; the oldest recovery records for 
females banded when young were 13 years after 


banding. Gollop (1965) reported a recovery of a 
wild Mallard 20 years after banding. Anderson 
(1975a) also reported records for male and 
female Mallards recovered 16 or more years after 
having been banded as adults that could have 
been several years old at the time of banding. 
Consequently, Anderson reported that the maxi- 
mum age of wild male Mallards was 18 to 29 
years and the maximum age for females was 16 
to 18 years, although most Mallards live less 
than 2 years (Anderson 1975a). Temple (1990) 
noted that there is clearly a noticeable differ- 
ence between average life span and maximum 
age, or longevity, of birds; most birds die young 
and few live to a “great” age. 

Extensive lists of longevity records for North 
American birds have been compiled using data 
from the USFWS Bird Banding Laboratory 
(Kennard 1975; Clapp et al. 1982: Klimkiewicz and 
Futcher 1989). Estimates of longevity were calcu- 
lated by determining the time at large plus the age 
of the bird at the time of banding. All hatching 
dates were assumed to be | June. Longevity 
records from published information are presented 
for species of waterfowl and other birds aerially 
inventoried by INHS in Illinois (Table 9-34). 


SUMMARY 

The marking of waterfowl, as well as other 
species of wildlife, provides information on their 
populations that otherwise we would never 
know. The banding efforts of waterfowl biolo- 
gists, sometimes under rather harsh environ- 
mental conditions, are rewarded when those 
encountering a banded bird report the number 
to the USFWS Bird Banding Laboratory. 
Reporting individuals are rewarded by realizing 
that they are contributing to information on 
migration, survival, longevity, and distribution— 
information that helps us to understand the 
behavior and needs of our waterfowl species. As 
this chapter has demonstrated, we have learned 
much about waterfowl populations since our 
nation’s first large-scale trapping of waterfowl 
and their subsequent banding right here in the 
Illinois River valley in 1922. But we have much 
more to learn, and the continued banding of 
waterfowl will help unravel those mysteries. 
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Table 9-34. Longevity, or maximum known age, 
determined by banding for selected waterfowl and 
other species present in Illinois. 


Estimated Longevity 


Common Name (> year—-month) 
Dabbling ducks 
American Wigeon 21-04 
American Black Duck 26-05? 
Blue-winged Teal 22-04 
Green-winged Teal 20-03? 
Gadwall 19-06" 
Northern Pintail 26-065 
Northern Shoveler 16-07? 
Mallard 29-01° 
Wood Duck 22-06° 
Diving ducks 
Bufflehead 12-06? 
Canvasback 22-05° 
Common Goldeneye 14-03? 
Greater Scaup 18-04? 
Lesser Scaup 18-04 
Redhead 21-05? 
Ring-necked Duck 20-05° 
Ruddy Duck 13-07? 
Mergansers 
Common Merganser 13-05 
Hooded Merganser 11-03? 
Red-breasted Merganser 05-05? 
Geese 
Canada Goose 24-04° 
Greater White-fronted Goose 22-04° 
Lesser Snow Goose 26-07? 
Others 
American Coot 22-04° 
Double-crested Cormorant 23-005 


* Clapp et al. 1982 
> Klimkiewicz and Futcher 1989. 
© Kennard 1975. 
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Waterfowl Management 


In its earliest form, waterfowl management dealt 
mainly with establishing hunting regulations. 
States, from their inception until 1900, main- 
tained the right to regulate and control the 
manner in which wild game could be taken. 
Unfortunately, state governments were concerned 
primarily with resident game species. the pre- 
vailing attitude toward migratory birds was that 
they required little protection and could be shot 
as long as they were present in spring and as 
soon as they returned in autumn. Because of this 
improvident view, management programs were 
slow to develop. As late as 1870, 36 states 
provided no protection to waterfowl (Illinois 
established its first waterfowl season in 1865), 
and in states where migratory game legislation 
had been established, regulations were extremely 
liberal and poorly enforced (Lawyer 1919). 

The indifference that state governments 
demonstrated toward waterfowl and their failure 
to adequately protect migratory birds prompted 
federal intervention. The Migratory Bird Act was 
signed into law in 1913 and empowered the 
federal government to establish regulations for 
hunting migratory game birds; it was replaced by 
the Migratory Bird Treaty Act in 1918. Although 
states can adopt more stringent regulations than 
those established by the federal government, they 
cannot change the laws to be less restrictive. In 
1947, the United States was divided into four fly- 
ways to develop more effective hunting regula- 
tions. Today, states and other interested groups 
provide input on waterfowl hunting regulations 
through flyway technical committees and councils. 
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By the 1920s, biologists had acquired funda- 
mental information about the food habits of 
waterfowl and their distribution, migration pat- 
terns, and habitat requirements. After the 
Migratory Bird Treaty Act was ratified, manage- 
ment goals expanded to include activities for 
evaluating the status of waterfowl populations so 
that reasonable hunting regulations could be 
established. Habitat management for waterfowl 
began in the late 1920s and in the 1930s when 
government agencies and private groups began 
to purchase and lease wetlands to preserve habi- 
tat and to create inviolate refuges. As knowledge 
about the habitat requirements of waterfowl 
grew, practices that enhanced the quality of 
existing habitats were incorporated into manage- 
ment programs. Because so many variables affect 
waterfowl, their management is a complex pro- 
cess. “Managing duck harvests is one of the most 
difficult tasks facing wildlife managers today. The 
very nature of this migratory bird resource, its dis- 
tribution and movement throughout North 
America during the annual cycle, contributes to 
the complexity of assessing population status 
and change” (Smith et al. 1989:544). 


MANAGERS NEED 
INFORMATION 

Waterfowl management in Illinois involves 1) 
conducting several surveys annually to obtain 
records of hunter activity and waterfowl harvest; 
2) monitoring waterfowl status and using popu- 
lation and harvest information to formulate 
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recommendations for hunting regulations and 
habitat acquisition; 3) conducting bird banding 
programs to obtain information on survival, 
harvest, migration, and temporal distribution in 
order to make informed management decisions 
and to monitor the effects of such decisions; 4) 
monitoring nonhunting mortality to determine 
the frequency of disease outbreaks and the 
effects of individual diseases on populations; 5) 
improving, restoring, and maintaining waterfowl 
habitat on public lands and, cooperatively, on 
private lands; and 6) conducting programs of 
public education to create an understanding of 
waterfowl ecology and habitat requirements. 


Waterfowl Inventories 

The Illinois Natural History Survey (INHS) and 
the Illinois Department of Natural Resources 
(IDNR) conduct aerial inventories of migrating 
and wintering waterfowl in Illinois (Photo 10-1). 
Numbers of various species of ducks and geese 
are determined by making visual estimates of 
birds seen during each survey (usually weekly or 
biweekly) on the same areas. The changes in esti- 


mates that occur between weeks and years pro- 
vide an index to the changes that occur in the total 
population. In addition to monitoring changes in 
annual population levels, waterfowl inventories 
provide information on migration chronology and 
waterfowl distribution. Waterfowl biologists use 
this information when formulating recommen- 
dations on hunting regulations, determining areas 
for habitat acquisition, and evaluating the 
response of waterfowl to management practices. 


Waterfowl Questionnaires 

A waterfowl questionnaire is used by the 
IDNR to gather information on waterfowl harvest 
and on hunter activities and attitudes toward 
selected issues. Each year a mailing list of 
hunters is compiled from individuals who 
purchase an Illinois Migratory Waterfowl Stamp. 
The names of three individuals are obtained 
from special cards that accompany each book of 
30 stamps. These individuals are notified that 
they will receive questionnaires at the close of 
the season and requested to maintain records of 





Photo 10-1. The Illinois Natural History Survey has been 


Illinois and Mississippi river valleys since 1948. 


PHOTO BY MICHELLE M. GEORGI. 
conducting aerial inventories of waterfowl in the 


hunting trips and number and species of water- 
fowl harvested. 

Information from these questionnaires is 
extrapolated to estimate the number of water- 
fowl hunters, number of days spent hunting, 
number of birds harvested by species, and the 
prevailing attitudes of hunters towards selected 
issues. Results from the questionnaire provide 
information about hunting pressure, harvest, 
and opinions about hunting regulations. This 
information is necessary to monitor hunting 
activity effectively and to address hunter con- 
cerns about regulations and policy. 


Banding Programs 

Much of the information required to manage 
waterfowl resources intelligently is obtained 
through the cooperative efforts of banders and 
hunters. Information that can be derived from 
banding data include routes of migration, rate of 
travel, location of nesting and wintering grounds, 
life expectancy, vulnerability to hunting, and 
differential movements of age and sex classes. 

Banding programs for waterfowl are conducted 
according to the need for specific types of infor- 
mation about each species. The U.S. Fish and 
Wildlife Service’s (USFWS) Office of Migratory 
Bird Management assigns quotas of birds to be 
banded at specific times and locations to state, 
federal, and Canadian biologists. For example, 
the annual quota issued to the IDNR for Wood 
Ducks in recent years included a preseason band- 
ing of 400 adult females, 400 adult males, 200 
immature females, and 200 immature males. 
During 1980-1985, annual banding quotas in 
Illinois averaged 2,000 for Mallards (postseason), 
1,450 for American Black Ducks (550 preseason 
and 900 postseason), 1,200 for Wood Ducks (pre- 
season), and approximately 2,000 for Canada 
Geese (postseason) (Thornburg 1990). Because 
considerable postseason banding information 
already exists for Mallards and Canada Geese in 
Illinois, these programs have been eliminated 
and more effort is now directed at reaching the 
preseason banding quotas for Wood Ducks and 
Giant Canada Geese. Beginning in the mid-1970s, 
the Illinois Department of Conservation (IDOC) 
neck-collared Mississippi Valley Population and 
local Giant Canada Geese. The IDOC had a goal 
of neck collaring more than 500 Giant Canada 
Geese in the Tri-County Zone in west-central 
Illinois and 300 in northeast Illinois annually 
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through 1990 when the program was discon- 
tinued. Until the winter of 1993-1994, the IDOC 
attempted to make at least 2,000 neck collar 
observations each year at Horseshoe Lake and 
Union County wildlife management areas 
(Thornburg 1990). 


REGULATING THE 
HUNTING SEASON 

The USFWS conducts four surveys annually 
(wintering ground, breeding pair, production, 
and harvest) to determine the status of water- 
fowl populations and habitat conditions and to 
evaluate the results of the previous year’s 
harvest regulations. This information is required 
in order to monitor population changes and 
adjust hunting regulations so that the harvest is 
kept in balance with the status of the popu- 
lation. When determining the effect of hunting 
regulations on waterfowl populations, biologists 
must consider two factors: the extent to which 
regulations affect harvest rates and how the 
waterfowl population is influenced by the 
harvest rates (Nichols 1991b). “The goals of 
managing any population of birds can usually be 
expressed in terms of a desired population size 
(number of birds) and, in the case of exploited 
species, a desired harvest (number taken via 
exploitation)” (Nichols 1991b:498). 

Waterfowl regulations are grouped into two 
general categories, basic and annual. Basic 
regulations primarily specify broad restrictions 
on hunting methods that generally stay the 
same from one year to the next. Examples 
include prohibition of baiting, of live decoys, of 
shotguns larger than 10-gauge, of unplugged 
shotguns, and of motorized craft to take water- 
fowl. Annual regulations are usually adjusted 
each year after an appraisal of the waterfowl 
population and habitat conditions has been 
made. Season dates, season length, bag and 
possession limits, and shooting hours are exam- 
ples of annual regulations. 


Season Dates 

The Migratory Bird Treaty Act prohibits the 
hunting of wild ducks from 10 March to | 
September. It also stipulates that hunting of all 
migratory birds, including waterfowl, is permit- 
ted only within the regulatory framework of 
dates established by the U.S. Secretary of the 
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Interior. The dates within which most regular 
duck seasons can be established in Illinois are 
from 1 October or the Saturday nearest | 
October through 20 January or the Sunday near- 
est 20 January. For dark geese (e.g., Canada 
Geese), the dates are from the Saturday nearest 
| October through 31 January; for light geese 
(e.g., Lesser Snow Geese), the dates are from the 
Saturday nearest | October through 10 March. 
Because duck species have different migration 
chronologies, within limits, states can increase 
or reduce the hunting pressure on selected 
species by setting opening dates early, interme- 
diate, or late within the framework of dates 
established by the Secretary of the Interior. 

Shooting dates have an important role in 
regulating the composition and total size of the 
duck harvest in Illinois. Over the last 50 years, 
the duck season in Illinois has opened from mid- 
October to mid-November. Opening dates in 
late October and early November are estab- 
lished to coincide with the period when Mallards 
and other late migrants are in abundance. 
Earlier opening and closing dates decrease 
hunting pressure on Mallards but increase pres- 
sure on such earlier migrating species as teals, 
Wood Ducks, Northern Shovelers, Northern 
Pintails, and American Wigeons. 

Mid-October opening dates in Illinois result in 
increased hunting pressure on local Wood Duck 
populations. For example, Geis and Carney (1961) 
found that in 1959 Wood Ducks made up 10.5 
percent of the total duck harvest in Illinois during 
21-31 October. In the following 10-day periods, 
woodies made up 3.5 percent (1-10 November) 
and 1.1 percent (11-20 November) of the harvest. 
Similarly, we found that on public hunting areas 
in Illinois the proportion of the harvest repre- 
sented by Wood Ducks during the weeks of 16-22 
October and 6-12 November for 1977-1981 was 
38.2 and 8.8, respectively; the proportion was 15.4 
and 6.8 percent, respectively, on private clubs 
(see Table 8-23 in Chapter 8, “Waterfowl 
Harvest”). Delayed opening of the season allows 
a portion of local Wood Ducks to move south, and 
hunting pressure on the remaining Wood Ducks 
usually is reduced as large numbers of late 
migrating species move into the state. 

Obviously, a number of factors must be con- 
sidered when season dates are set. One result of 
shifting the opening date forward within the reg- 
ulatory framework will be the presence of larger 


numbers of early migrating species but a reduc- 
tion in total numbers of ducks. Even though 
fewer ducks were available, Bellrose (1944a) 
found that the harvest is likely to be greater with 
an earlier opening date. He noted that a large 
percentage of Illinois waterfowl hunters prefer to 
hunt early in the season during favorable 
weather, a period when those duck species 
(Northern Shoveler, Green- and Blue-winged 
Teal, American Wigeon, and Gadwall) that are 
most vulnerable to being taken by hunters are 
present. Thus, the larger numbers of hunters and 
the greater vulnerability of the species present 
early in the season more than compensate for 
the lower numbers of ducks at that time. 


Season Lengths 

The USFWS adjusts season lengths in response 
to annual changes in the status of duck popula- 
tions, habitat conditions, and objectives for the 
next year's breeding population. Thus, short 
seasons generally are established in response to 
low duck numbers and poor habitat conditions. 
For example, in 1985 the season was reduced by 
10 days (50 to 40) because of continued drought 
conditions on the prairie breeding grounds and 
poor Mallard production. Ten days were taken off 
the end of the season in an effort to reduce 
Mallard harvest by 25 percent. As duck popula- 
tions rebound, seasons are usually lengthened. 

March (1976) found that the number of 
hunters afield in Wisconsin was directly related 
to season length and the fall flight forecast of 
Mallards. Longer seasons and more hunters 
resulted in a larger total harvest but lower indi- 
vidual success. States generally select seasons 
that bracket the period of the expected fall flight 
of major species. When longer seasons are 
offered, opening dates generally are set earlier 
and closing dates set later than in years of 
shorter seasons. Season lengths in Illinois have 
fluctuated considerably since the first federal 
regulations in 1918. Extremes have varied from 
25 days in 1962 to a 107-day season, 1919-1928. 
Since the 1950s, season lengths have generally 
ranged between 30 and 50 days (see Table 2—2 in 
Chapter 2, “History and Traditions”). 

Bellrose (1944a) reported that changing 
season length was one of the most effective 
methods of regulating duck kill in Illinois (Photo 
10-2). He found that the harvest increased as 
the length of the hunting season increased; 
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Photo 10-2. Season length has been shown to be one of the most effective methods of regulating the duck 


harvest in Illinois. 


however, harvest was not in direct proportion to 
the length of the hunting season. As season 
length decreased, a larger number of ducks were 
taken per day. Thus, the harvest during a 30-day 
season was likely to be more than 75 percent of 
the total harvest during a 40-day season. 

Martin and Carney (1977) used duck wing 
data, 1961-1970, to evaluate the effects of 
season length on duck harvest in states where 
large numbers of Mallards were shot. In the 
Mississippi Flyway, season lengths longer than 
35 days had little influence on the harvest in 
Minnesota and Wisconsin, but harvest increased 
appreciably as the season length increased in 
central and southern states. For example, as the 
season length increased from 30 to 40 days in 
Minnesota, Illinois, and Arkansas, the duck 
harvest increased an average of 6, 12, and 23 
percent, respectively. Duck harvest in mid- 
latitude and southern states of the Mississippi 
Flyway can be changed appreciably by altering 
season length because ducks stay in these 
regions for relatively long periods. At northern 


latitudes, however, harvest tends to be limited 
by the abbreviated period that ducks remain 
before migrating south. 


Shooting Hours 

Shooting hours refer to the time of day when 
waterfowl can be legally taken. Regulations for 
shooting hours, like regulations for season 
length and dates, are established each year. 
Restricted shooting hours are usually issued 
along with a variety of other regulations to 
reduce harvest in years of poor duck production. 

The USFWS has set a variety of shooting hours 
since 1918 when shooting hours for all birds 
were one-half hour before sunrise to sunset 
(U.S. Department of the Interior 1988). In many 
years, Illinois accepted the shooting-hour frame- 
works issued by the USFWS. However, as with 
other types of harvest regulations, states were 
given the option of establishing more restrictive 
shooting hours than those set by the USFWS, 
and Illinois occasionally has done so. 


416 Waterfowl of Illinois 


Premises behind delaying shooting hours 
until sunrise include the following: with 
increased light, hunters are less apt to shoot pro- 
tected species; misidentification is less likely; 
and the less preferred species or the less pre- 
ferred sex (such as hen Mallards) are not as likely 
to be shot. Identification is especially important 
during special seasons when only one or two 
species can be legally shot. For example, Illinois 
had September teal seasons in 1965-1967, 
1969-1973, 1975-1987, and 1992 and thereafter. 
A presunrise shooting hour was not permitted 
because Wood Ducks are very active just before 
sunrise and could be easily mistaken for teals. 
However, Sullivan et al. (1995) found that the 
number of attempts to take nontarget duck 
species and the proportion of the duck harvest 
representing these species during the 1992 and 
1993 September teal seasons in five Central 
Flyway states were lower in the presunrise period 
than during the postsunrise period. There is little 
evidence to show that shooting during the regu- 
lar duck season in the one-half hour before sun- 
rise results in a higher proportion of protected 
species being killed than during other periods of 
the day (U.S. Department of the Interior 1977; 
Reynolds 1984). Anderson and Williamson (1992) 
reported that restrictive duck hunting regula- 
tions, which included the change from one-half 
hour before sunrise to sunrise, substantially 
decreased the number of Wood Ducks harvested 
in Illinois, the Mississippi Flyway, and the United 
States during the 1988-1990 seasons. They also 
noted that the duck season in Illinois opened 
later during 1988-1990 than in previous years, 
thereby possibly decreasing the number of Wood 
Ducks available to harvest. Anderson and 
Williamson surmised that because Wood Ducks 
are active during early light, they are most vul- 
nerable to the gun before sunrise. In Illinois, the 
majority of duck hunters responding to question- 
naires favored an opening one-half hour before 
sunrise in 1988 (65%) and 1989 (63%) (Anderson 
and Williamson 1990, 1991). Reynolds (1984) 
concluded that because of the particularly 
important degree of hunter participation and the 
portion of the harvest that occurs in the half- 
hour periods before and following sunrise, more 
restrictive shooting hours would unnecessarily 
deprive hunters of opportunities to harvest 
waterfowl. 

In discussing the results of establishing 
shooting hours that began one-half hour before 


sunrise, Bellrose (1944a:357) wrote, “This 
change served no useful purpose to most 
hunters in Illinois; in fact, it was detrimental to 
duck hunting in many places. Disturbances 
caused by hunters in going to their shooting 
stands at an hour when the ducks were com- 
mencing to feed resulted in considerable avoid- 
ance of those areas by mallards.” Bellrose also 
reported that the most important disturbance 
and one that caused ducks to avoid or leave 
an area was shooting in the predawn or late- 
afternoon darkness. 

Eliminating hunting during the one-half hour 
before sunrise, a time when many ducks are very 
active, probably reduces the number of ducks in 
the daily bag to a greater degree than would 
closing hunting during any other half hour 
during the day. Studies have shown that 12-17 
percent of the total daily duck harvest occurred 
before sunrise when shooting hours began one- 
half hour before sunrise (Carney 1975; U.S. 
Department of the Interior 1977; Reynolds 1984); 
however, some birds not harvested during the 
presunrise period because of shooting hour 
restrictions probably are harvested later in the 
day. Thus, the degree of harvest reduction prob- 
ably is less than the normal presunrise harvest 
(Reynolds 1990). 

The USFWS rarely has offered shooting hours 
that extend past sunset because intensifying 
darkness hampers duck identification and makes 
locating downed birds increasingly difficult. 
Occasionally, the USFWS has implemented 
shooting hours that terminated one-half to one 
hour before sunset (Reynolds 1990). This practice 
reduced hunting opportunities during a period 
when many ducks are active and likely reduced 
the daily harvest to some degree. A presunset 
closing is especially beneficial in reducing the 
harvest of Wood Ducks because they are very 
active during the crepuscular period as they fly to 
roosts. Moreover, hunting Wood Ducks on their 
evening flights to roosts has been shown to result 
in a high crippling loss and a low retrieval rate of 
dead birds because of ensuing darkness 
(Tabberer et al. 1973. Luckett and Hair 1979). 
Kirby et al. (1983) compared band recovery and 
survival rates for Mallards in Minnesota during 
years of sunset closing (1964-1972) and years of 
afternoon closing (1973-1979). Band recovery 
rates were significantly lower during years of 
afternoon closure. Differences in the survival 
rates between the two periods were not observed. 


Zoning and Other Special Regulations 

After duck species declined to near record 
lows during the severe drought of the 1950s and 
1960s, a variety of new regulations that 
addressed the needs of individual species were 
established. The USFWS offered selected states 
the option of implementing special regulations 
designed to improve harvest opportunities for 
under-harvested species. Examples of such reg- 
ulations included early teal and Wood Duck 
seasons and bonus limits on certain ducks. 

An experimental September teal season was 
initiated in the United States from 1965 to 1967. 
Its purpose was to increase the harvest of Blue- 
winged Teals, a species that had not been heav- 
ily harvested during the regular season because 
of its early migration. The early season success- 
fully increased the harvest of Blue-winged Teals, 
and many states in the Central, Mississippi, and 
Atlantic flyways continue to offer it in addition 
to their regular waterfowl seasons. 

As duck populations recovered in the 1970s 
and more information about waterfowl ecology 
became available, the use of special regulations 
was expanded in an attempt to improve harvest 
opportunities. In addition to early teal seasons, 
several states offered special Wood Duck 
seasons. Sauer et al. (1990) found that Wood 
Ducks banded in Kentucky and Tennessee had 
higher recovery rates during years with early 
seasons. Tennessee’s Wood Duck harvest 
increased from an annual mean of over 9,600 to 
about 29,300. lowa also offered an early Wood 
Duck season from 1979 to 1984 but found that the 
harvest changed very little and that the early sea- 
son had little effect on the local population 
(Kienzler and Hansen 1990). 

A special harvest management strategy that 
came into wide use during the late 1970s is 
referred to as zoning. This regulation allows the 
establishment of hunting seasons at different 
sites and times within a given state. Its major 
purpose was to permit a more even harvest 
within a state where duck passage varies 
markedly because of wide ranges in latitude, 
altitude, or climate. 

The long north to south distance (385 miles; 
619 km) in Illinois presents a problem when a 
standard statewide season is set (Anderson 
1984). Waterfowl generally arrive in northern 
Illinois 2 or 3 weeks earlier than they do in the 
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central and southern portions of the state. Thus, 
season dates selected for one part of the state 
are generally unfavorable for other locations. 

From 1977 to 1979, the USFWS allowed 
Illinois to split its waterfowl season into two 
segments. A northern zone made up about 75 
percent of the state (77 counties) and a southern 
zone formed about 25 percent of the state (25 
counties) (Fig. 10-1). The season in the 
Northern Zone remained essentially the same as 
it had been in the previous 7 years, but the 
season in the Southern Zone began and ended 2 
weeks later. If hunters desired, they could 
increase opportunities to hunt by crossing into 
the bordering zone. 

Because zoning was considered an experi- 
mental regulation, the USFWS requested state 
waterfowl biologists to evaluate its influence on 
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Figure 10-1. The Northern and Southern waterfowl! 
zones established for the 1977-1979 hunting seasons 
and the Northern, Central, and Southern zones 
established for the 1980 season and thereafter. Minor 
alterations of the northern boundary occurred in 
1984 and of the southern boundary in 1984, 1994, 
and 1996 (Ill. Dep. Conserv. 1977, 1978, 1979, 1980, 
1981, 1982, 1984, 1994b. Ill. Dep. Nat. Resour. 1996b). 
See Figure 7-6 in Chapter 7, “Canada Goose,” for 
1997-1998 waterfowl and goose quota zones. 
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harvest and its usefulness as a management 
technique. Biologists were interested in deter- 
mining if the statewide duck harvest or the 
species composition of the harvest changed 
during zoning and if zoning enhanced duck 
hunting in the southern portion of the state. To 
answer these questions, they compared data on 
waterfowl populations and harvest and hunter 
activity collected during the 3-year zoning 
period (1977-1979) with similar information that 
had been collected during the 3 previous years 
(1974-1976) when zoning was not in effect. 

According to USFWS surveys, the statewide 
duck harvest increased 14 percent during zoning; 
but according to IDOC data, the harvest 
decreased 1-9 percent (Anderson 1980). After 
reviewing both sets of information, Anderson 
concluded that the statewide duck harvest either 
did not change or increased only slightly (appre- 
ciably less than 14%) during the zoning period. 

The USFWS and IDOC data indicated that the 
total harvest of ducks increased by 26 percent 
and 5 percent, respectively, in the Northern 
Zone, 1977-1979. However, Anderson (1980) 
reported that increases in the duck harvest 
occurred independently of zoning because the 
season dates were nearly the same in 1977-1979 
as in previous years. 

Information collected by the USFWS and IDOC 
showed that duck harvest decreased appreciably 
(24-32%) in southern Illinois during the zoning 
experiment. The IDOC surveys also showed a 
decrease in hunter days afield (4%) and hunting 
success (20%) in southern Illinois during zoning 
(Anderson 1980). Thus, the late season did not 
improve duck hunting in southern Illinois. 

In 1980, the USFWS offered Illinois the option 
of a second 3-year experiment (1980-1982) in 
which the state would be divided into a northern 
zone (20% of the state), a central zone (55% of 
the state), and a southern zone (25% of the 
State) (Fig. 10-1). Hunting began in the 
Northern, Central, and Southern zones on 13-14 
October, 21-23 October, and 28-30 October, 
respectively. Thus, hunting in the Northern Zone 
began 8 to 9 days earlier than usual and hunting 
in the Southern Zone began about | week later 
than it had in the years prior to zoning. 

State and federal waterfowl biologists evalu- 
ated the impact of zoning on size and species 
composition of the statewide harvest with 
techniques similar to those used during the 





1977-1979 zoning experiment. Information from 
the USFWS indicated that the statewide harvest 
remained essentially the same; IDOC data indi- 
cated a decrease of 8 percent (Anderson 1984). 
The two surveys revealed that the total harvest 
increased in the Northern Zone by 18 and 36 
percent, stayed about the same in the Central 
Zone, and decreased in the Southern Zone by 46 
and 53 percent. 

Despite the fact that the duck harvest was 
adversely affected in the Southern Zone, 
Anderson (1984) found the three-zone system to 
be an improvement over the traditional method 
of setting a single statewide duck season. Duck 
hunting success either remained the same or 
increased dramatically in the northern three- 
fourths of the state where almost 90 percent of 
the duck hunters reside. Although the USFWS 
has allowed Illinois to continue using the three- 
zone system, it is nevertheless a special regu- 
lation and could be suspended in the future. 


Bag Limits and the Point System 

In addition to modifying season length, 
changing the daily bag limit is considered one of 
the most effective methods of regulating duck 
harvest (Nichols and Johnson 1989). The USFWS 
adjusts daily bag limits almost yearly in response 
to harvest objectives. Restrictive bag limits are 
set when duck populations are low; more liberal 
bag limits are established in years of high duck 
production and favorable habitat conditions. The 
USFWS is moving toward implementing the 
Adaptive Harvest Management Strategy (see 
page 421), which will standardize duck harvest 
regulations into very restrictive, restrictive, mod- 
erate, and liberal seasons based upon popu- 
lation levels and breeding ground conditions. 

A conventional bag limit was used in Illinois to 
regulate the legal daily duck harvest from 1903 
through 1969 and from 1988 through 1998; a 
point system limit was used from 1970 to 1987. 
The conventional bag limit specifies a total num- 
ber of particular ducks that can be taken and pos- 
sessed by a hunter; the number may vary by 
species and/or sex. Restrictive bag limits may be 
implemented when a particular species or sex 
requires more protection than the combined bag 
limit provides. In other cases, a bonus system 
may be used in conjunction with the conven- 
tional bag limit. The bonus bag limit simply 
allows for an additional number of particular 


species/sexes to be taken beyond that allowed by 
the conventional bag limit. Thus, more hunting 
opportunities can be provided by directing 
harvest towards those species that are doing 
well. For example, the daily bag limit in Illinois 
during the 1944-1945 season was 10 ducks plus 
a bonus of 5 that had to be made up of Mallards, 
American Wigeons, or Northern Pintails. 

When a particular species makes up a large 
proportion of the total harvest, a one-bird 
increase or decrease in the daily bag limit can 
have a dramatic effect on the kill when bag limits 
are low. Based on response to wing collection 
surveys, 1960-1962, Carney and Smart (1964) 
estimated the percentage increase in Wood Duck 
kill as bag limits increased. They determined that 
the harvest of Wood Ducks in the Mississippi 
Flyway increased by 66 percent when the daily 
bag limit changed from one to two. An increase 
from two Wood Ducks to three in the bag 
increased the harvest by 25 percent; the fourth 
Wood Duck in the bag increased the harvest by 12 
percent. Thus, it can be seen that differential daily 
bag limits are effective in regulating duck harvest. 

Bellrose (1944a) found that restrictions on the 
bag limit were an effective means of reducing 
daily and total duck harvest in Illinois. He found 
that when the legal limit was 25 ducks per day, 
members of a private duck club (Duck Island 
Preserve) averaged about 20 ducks per hunt. As 
the limit decreased to 15 and 10 birds per day, 
club members averaged about 12 and 9 ducks per 
hunt, respectively. Because members of this club 
experienced some of the best hunting in Illinois, 
the daily take of the average hunter in Illinois 
was even farther below the legal bag limit. Nagel 
and Low (1971) showed that the bag limit effec- 
tively restricted the daily harvest by hunters at a 
private club in Utah but that it had little effect on 
the harvest by hunters on an adjacent public area 
where hunter density was relatively high. 
Bellrose (1944a:361) concluded, “The individual 
daily bag limit ranks next to limitation of length 
of season as an effective regulatory measure in 
management of migratory ducks in Illinois.” 

The point system was one of the special harvest 
strategies developed during the 1960s when biol- 
ogists were looking for ways to direct waterfowl 
regulations toward species management. This 
method of determining duck bag limits was 
designed to direct harvest toward abundant 
species/sexes and reduce hunting pressure on 
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those that needed additional protection. The 
point system places a numeric value on each 
species/sex of duck unless the season for a given 
species is closed. Point values are based on the 
desired harvest levels for each species/sex. Low 
point values are usually assigned to species/sexes 
that are abundant and lightly harvested; medium 
values are usually assigned to species/sexes that 
are abundant and make up a majority of the 
harvest; and high values are assigned to 
species/sexes that need additional protection. 
Hunters are requested to sum the point value of 
each duck in the order that ducks were taken. 
Thus, a daily bag limit is obtained when the point 
value of the last duck taken causes the sum of all 
ducks taken to equal or exceed a maximum estab- 
lished value (100 points). 

In theory, the point system could lower harvest 
of high-point ducks by giving hunters an incen- 
tive to identify species/sexes before shooting 
(Photo 10-3). Another appealing aspect is that 
unintentional bag limit violations could be 
markedly reduced. The primary drawback of the 
point system is that hunters can easily rearrange 
(reorder) their harvest to create the most liberal 
bag limit, thereby making effective enforcement 
nearly impossible. 

The point system was first used in the San 
Luis Valley, Colorado, in 1968. The following year 
it was extended to the High Plains Mallard 
Management Unit (six states) and a state game 
area in Michigan. In 1970, Illinois and 11 other 
states plus the state game area in Michigan used 
the point system. By 1987, 22 states operated 
under the point system (Ladd et al. 1989). 

The drought of the early 1980s on the prairie 
breeding grounds reduced the breeding ground 
counts of Mallards to the lowest ever recorded. As 
a result, the point values placed on various 
species/sexes of ducks changed dramatically. In 
1985, Mallard hens were raised from 70 points to 
100 points and the point value of drakes was 
increased from 25 to 35 points. Also in 1985, the 
10-point category was raised to 20 points. 
Consequently, species like Lesser Scaups, teals, 
American Wigeons, and Gadwalls were raised to 
20 points; Northern Pintails were raised to 35 
points. 

Rexstad and Anderson (1988) investigated the 
effectiveness of the point system by comparing 
direct recovery rates of Mallards during years 
prior to the point system (1960-1969) and years 
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under the point system (1972-1984). Their objec- 
tives were to determine if the point system 
decreased female recovery rates, increased male 
recovery rates, and increased the difference 
between the two. They found little change in 
recovery rates of male and female Mallards 
during the point system compared with the pre- 
point system. In contrast, Ringelman (1991b) 
analyzed harvest data for immature Mallards in 
the Central Flyway during the 1980s. He found a 
significant increase in the harvest of immature 
male Mallards during years of the point system 
and concluded that the system was successful in 
directing hunting pressure away from females 
and toward males. 

In 1988, the point system was suspended by 
the USFWS because of low duck numbers and 
questions about the impact of this system on 
the total duck harvest. When the USFWS rein- 
stated the opportunity for states to select the 
point system in 1989, it was modified so that 
bag limits were at least as restrictive as conven- 
tional regulations. Rexstad et al. (1991) again 
evaluated the effectiveness of the point system 
in shifting hunting pressure toward male 
Mallards and away from female Mallards as 
compared with conventional bag limits. They 
compared band recovery data during years of the 
point system (1980-1987) and years of the con- 
ventional bag limits (1988-1989) from Michigan, 
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Photo 10-3. Under the point system, the identification of species and sexes of ducks in flight by hunters is 
important. 


Minnesota, Montana, North Dakota, and 
Wisconsin. They concluded once again that the 
point system did not redirect hunting pressure 
toward male Mallards and away from female 
Mallards more than the conventional bag limit. 
Illinois duck hunters responding to an IDOC 
questionnaire for the 1988 season slightly 
favored the conventional bag (46.7%) over the 
point system (42.0%); 11.3 percent of the 
hunters had no preference (Anderson and 
Williamson 1990). 


Assessing the Impact of 
Hunting Regulations 

In order to examine the relationship between 
duck populations and some of the previously 
discussed hunting regulations, the USFWS and 
the Canadian Wildlife Service conducted a 5- 
year study (1979-1984) of stabilized hunting 
regulations. During this period, season lengths 
and bag limits were maintained at the same 
level (Ross and Durham 1987). Duck harvests 
declined in Canada but remained the same in 
the United States. There is some concern that 
even when duck numbers were low, harvest rates 
in the United States remained the same, a 
finding that provides a rationale for conservative 
regulations when waterfowl populations are low. 
Survival rates for Mallards did not change during 
the study (Sparrowe and Patterson 1987). In con- 


trast, Smith and Reynolds (1992) compared 
band recovery and survival rates of Mallards 
during the period of liberal stabilized regula- 
tions with rates during 1985-1988 when 
regulations were restrictive. They found that 
band recovery rates decreased between the two 
periods, an indication that harvest declined 
when restrictive regulations were enforced and 
that survival rates were greater during the 
second period. Other similar studies of Mallards 
and American Black Ducks found higher band 
recovery rates in periods of liberal hunting regu- 
lations than during years with more restrictive 
regulations (Martin et al. 1979a; Rogers et al. 
1979: Caswell et al. 1985; Krementz et al. 1988). 
Additionally, Johnson and Moore (1996) 
reported that hunting regulatory changes, 
although designed to do so, did not correspond- 
ingly affect the band recovery probability among 
various duck species differentially; however, 
suggested sex-specific changes in recovery prob- 
abilities coincided with changes in regulations. 


Adaptive Harvest Management 

In 1995, the USFWS implemented new proce- 
dures for determining duck harvest regulations 
with a focus on mid-continent Mallards 
(Mississippi Flyway Council Technical Section 
1996a). These new procedures, known as 
Adaptive Harvest Management, were designed 
to provide more consistency, objectivity, and 
predictability in duck harvest regulations. In the 
1995-1996 and 1996-1997 hunting seasons, 
three regulatory options were available under 
Adaptive Harvest Management: restrictive, 
moderate, or liberal; a fourth alternative, very 
restrictive, was added for the 1997-1998 season. 
The same regulatory option (very restrictive, 
restrictive, moderate, or liberal) was to be used 
in all four flyways. Each option contained flyway- 
specific season lengths, bag limits, and frame- 
work dates (the Office of Migratory Bird 
Management 1995). The season length and bag 
limit were expanded in the moderate and liberal 
alternatives in 1997. The liberal option selected 
for the Mississippi Flyway in the 1995-1996 and 
1996-1997 seasons included a 50-day season 
and a bag limit of five ducks; in the 1997-1998 
and 1998-1999 seasons, it provided a 60-day 
season and a bag limit of six ducks. The option 
to be chosen each year is determined by a for- 
mula that considers resource status, such as 


Waterfowl Management 421 


duck populations and habitat conditions, and 
desired harvest management objectives as 
determined by the USFWS in coordination with 
the flyway councils and states. Adaptive Harvest 
Management recognizes the waterfowl popula- 
tions and habitat goals identified in the North 
American Waterfowl Management Plan. The new 
procedures of Adaptive Harvest Management 
will continue to develop as this embryonic pro- 
gram matures and opportunities exist to extend 
the adaptive approach to the management of 
waterfowl! habitats (Johnson et al. 1996). 


HABITAT MANAGEMENT 

Much of the wetland habitat in the United 
States that waterfowl rely on for survival has 
been destroyed or degraded. Around the time of 
European settlement, 8.26 million acres (3.34 
million ha) of wetlands (a conservative esti- 
mate) covered 23 percent of the state. Of the 221 
million acres (89 million ha) of wetlands found 
at the time of settlement in what now makes up 
the conterminous United States, approximately 
47 percent remains today (Dahl 1990). Between 
the mid-1950s and mid-1970s, as much as 
450,000 acres (182,113 ha) were lost annually 
despite intense efforts by public conservation 
agencies and private organizations to protect 
wetlands (Tiner 1984). 

Suloway and Hubbell (1994) estimated that 
there are currently around 1.25 million acres 
(505,868 ha) of wetlands (both natural and artifi- 
cial) in Illinois, about 3.5 percent of the state. In 
addition, many of the remaining wetlands have 
been degraded to such an extent that their value 
to wetland wildlife is markedly reduced or elimi- 
nated. Because of the tremendous amount of 
waterfowl habitat that has been lost in Illinois, 
wetland acquisition, restoration, and improve- 
ment programs have become an essential part of 
waterfowl management. For information and 
techniques on restoration and creation of wet- 
lands in Illinois, refer to Admiraal et al. (1997). 

Wetland acquisition and development pro- 
grams for waterfowl in Illinois generally are 
directed at providing adequate migration habitat 
for ducks and wintering habitat for Canada 
Geese. However, management programs often 
include measures to increase Wood Duck and 
Giant Canada Goose production. Managing 
water levels, planting agricultural crops, and cre- 
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ating refuges are techniques commonly used to 
provide adequate habitat resources for migrating 
and wintering waterfowl. Between 1994 and 1996, 
over 220,500 acres (89,235 ha) of waterfowl habi- 
tat were found in Illinois on 85 state and federal 
areas (Thornburg 1990; J.M. Levengood, Illinois 
Department of Natural Resources, pers. comm.). 
Additionally, private duck clubs controlled 
almost 61,000 acres (24,686 ha) of land in the 
Illinois River valley (Bellrose et al. 1979). Of the 
wetland habitat on state and federal lands, 8 per- 
cent (17,644 acres, 7,140 ha) was managed for 
moist-soil plants (Photo 10-4), 10 percent 
(21,162 acres, 8,564 ha) for flooded timber, and 3 
percent (5,450 acres, 2,206 ha) for flooded crop- 
land: over 32,000 acres (12,950 ha) of agricultural 
crops were planted on upland areas as potential 
food for waterfowl (Thornburg 1990: J.M. 
Levengood, Illinois Department of Natural 
Resources, pers. comm.). 


Moist-soil Areas 

As water levels recede during summer, mud 
flats occur on many wetlands associated with 
river systems. Moist-soil plants that germinate 
on these exposed soils provide the primary 
source of natural food for waterfowl migrating 
through Illinois. Water levels must remain low 
for at least 70 days if moist-soil plants are to 
mature and produce seeds and tubers; optimum 
seed production usually occurs when moist-soil 
plants are not inundated for 90 days (Bellrose et 
al. 1983). Plants that become completely sub- 
merged for longer than 2-3 days often die or 
have reduced productivity (Fredrickson and 
Taylor 1982). The amount of moist-soil habitat 
varies yearly due to annual changes in water lev- 
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Photo 10-4. Moist-soil impoundments at the man- 
agement area of Carlyle Lake. 





els. Bellrose et al. (1979) determined that as 
much as 30,800 acres (12,465 ha) of moist-soil 
plants potentially could develop in the Illinois 
River valley, but fluctuating water levels usually 
limit development to 2,100-14,000 acres 
(850-5, 666 ha). 

Moist-soil impoundments provide a more 
dependable source of waterfowl food plants 
than the plants that grow naturally on exposed 
mud flats because summer flooding can be 
prevented in areas within dikes or low levees. 
Fredrickson and Taylor (1982) defined moist-soil 
management as the manipulation of soil and 
water to produce foods in areas that experience 
seasonal flooding. The primary objective of 
moist-soil management is to lower water levels 
during late spring and summer and expose mud 
flats on which moist-soil plants germinate and 
produce seeds, tubers, and foliage. After plants 
become established, the impoundments are 
reflooded to make food and cover available to 
waterfowl and other wetland wildlife. By manip- 
ulating the frequency, timing, length, and depth 
of water levels, the necessary habitat resources 
for waterfowl can be produced at times that 
coincide with migration and other critical events 
in their annual cycle (Photo 10-5). 

The types of seeds present, the timing and 
speed of drawdown, and the stage of succession 
influence the species composition of plant com- 
munities that develop on exposed mud flats. In 
southeastern Missouri, Fredrickson and Taylor 
(1982) found that smartweeds responded well to 
drawdowns before 15 May whereas barnyard 
grasses germinated best when drawdowns 
occurred between 15 May and | July; drawdowns 
after | July favored the germination of sprangle- 
top, beggarticks, panicum, and crabgrass. When 
drawdowns were extended over a 2-week or 
longer interval, diverse plant communities 
usually resulted. In contrast, impoundments 
that were drained within a few days usually pro- 
duced extensive stands of similar vegetation. 
Fast drawdowns after | July resulted in poor food 
production because warm temperatures and 
scant rainfall caused soils to dry rapidly and 
reduced the germination of moist-soil plants. 

Fredrickson and Taylor (1982) recommended 
that moist-soil impoundments be reflooded after 
plants germinate and attain heights of 4-6 inches 
(10-15 cm). Shallow flooding of 0.8-2.0 inches 
(2.0-5.1 cm) stimulates growth of barnyard grass, 


sedges, and smartweeds but may curtail the 
development of such species as panicum, crab- 
grass, and beggarticks. Water levels should be 
increased gradually to a maximum depth of 6-8 
inches (15-20 cm), but they should never inun- 
date more than one-third of the height of growing 
plants. Fredrickson and Taylor (1982) found that 
water depths of 4-10 inches (10-25 cm) were 
ideal for foraging by most species of dabbling 
ducks and for Canada Geese as well as for many 
other species of water birds. 

The initial costs of developing moist-soil 
impoundments (dike construction and installa- 
tion of water control structures) are no higher 
than the development costs for flooding agricul- 
tural fields to attract waterfowl (Fredrickson and 
Taylor 1982; Reinecke et al. 1989). After initial 
construction costs are met, moist-soil impound- 
ments can be operated more economically than 
cropland impoundments because the costs of 
seeding and fertilizing are eliminated and the 
costs of tillage and chemicals are reduced. The 
primary costs of moist-soil management are 
associated with flooding, disking, burning, and 
chemical applications—practices that can hold 
back succession and maintain plant communit- 
ies that produce valuable waterfowl foods 
(Fredrickson and Taylor 1982. Reinecke et al. 
1989). Other advantages of moist-soil manage- 
ment include the ability of plant communities to 
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withstand flooding better than farm crops and to 
provide habitat for a diversity of organisms in 
addition to waterfowl. The number of species 
encountered on some moist-soil units in south- 
eastern Missouri was more than 80 percent 
higher than the number encountered on adjacent 
agricultural fields (Fredrickson and Taylor 1982). 
Thus, in addition to supporting more diverse 
waterfowl populations, moist-soil units provide 
habitat for a large number of nongame birds, 
mammals, reptiles, amphibians, and aquatic 
invertebrates that are essentially absent from 
agricultural lands (Fredrickson and Reid 1986). 

Bellrose et al. (1979) reported that some duck 
clubs in the Illinois River valley began to use 
moist-soil management to attract ducks to their 
properties in the late 1930s. This practice is par- 
ticularly well suited for bottomland lakes in the 
Illinois Valley because fluctuating water levels 
and/or high turbidity often curtail the develop- 
ment of moist-soil and aquatic plants under nat- 
ural conditions. Moreover, much of the shallow, 
platter-shaped basins of these backwater lakes 
can be exposed to create extensive areas of 
moist-soil plants at relatively low cost. 

Duck clubs build dikes or low levees (3-6 ft, 
0.9-1.8 m) that are usually overtopped by spring 
floodwaters (Bellrose et al. 1979). As the river 
recedes, areas within the dikes can be drained by 
gravity flow or, if necessary, by pumps. If summer 
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Photo 10-5. Mallards utilizing moist-soil habitat on a private club in the Illinois River valley. 
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floods occur, they are normally minimal, and the 
dikes often keep water out of the impounded 
areas during the growing season of moist-soil 
plants. After the plants develop, gravity flow or 
pumps are used to inundate the plants and make 
seeds and tubers available to waterfowl. 

Moist-soil management continues to be one 
of the most effective and beneficial waterfowl 
management techniques for improving habitat 
for migratory waterfowl on public and private 
lands in Illinois. Bellrose et al. (1979) reported 
that a minimum of about 7,400 acres (2,995 ha) 
of state and federal lands in Illinois have been 
developed for moist-soil plants. In addition, 
duck clubs in the Illinois River valley have devel- 
oped over 16,000 acres (6,475 ha) of private land 
for moist-soil and agricultural impoundments. 
Over 80 percent of the national wildlife refuges 
in the United States practice moist-soil manage- 
ment (Reid et al. 1989). 

When managed effectively, the moist-soil 
impoundments produce an abundance of food. 
Fredrickson and Taylor (1982) found that inten- 
sively managed impoundments in southeastern 
Missouri produced seed yields as high as 1,454 
pounds per acre (1,630 kg/ha). Reinecke et al. 
(1989) noted that seed production of 402 pounds 
per acre (451 kg/ha) is probably representative of 
most moist-soil units in the Mississippi Alluvial 
Valley because many areas have only partial 
control over water levels. Fredrickson and Taylor 
(1982) wrote that seed production is usually 
higher as a result of early drawdowns, but late 
drawdowns provide higher stem densities and 
more diverse species composition. 

Delaying flooding until late in the season 
probably decreases seed deterioration but 
appears to have a detrimental effect on aquatic 
invertebrate production (Reinecke et al. 1989). A 
diverse community of aquatic invertebrates in 
moist-soil impoundments is desirable because 
of their nutritional value to waterfowl (Appendix 
8). Aquatic invertebrates generally provide a 
better distribution of amino acids and more 
minerals than many plant foods (Heitmeyer 
1985). Delnicki and Reinecke (1986) suggested 
that Mallards and Wood Ducks consumed inver- 
tebrates during winter to offset nutritional de- 
ficiencies associated with a plant diet. 
Fredrickson and Taylor (1982) indicated that one 
of the reasons moist-soil impoundments sup- 
port more diverse waterfowl populations than 


are supported by flooded row crops is because 
aquatic invertebrates are essentially absent 
from agricultural fields. Wehrle (1992) also 
concluded that flooded croplands provided the 
least amount of invertebrates compared with 
flooded timber and moist-soil habitats. 

Because of the seasonal change in habitat 
and nutritional requirements of waterfowl, vari- 
ous wetland types with diverse plant and animal 
foods are essential for survival and recruitment 
(Fredrickson 1991). A complex of impoundments 
that can be operated independently provides 
the flexibility necessary to make food and other 
habitat resources available to all wetland 
wildlife (Fredrickson and Reid 1986). By stag- 
gering the timing and duration of drawdowns 
and/or refloodings, managers can determine the 
types of plants that grow and provide habitats 
that range from fairly deep water to mud flats. 
Impoundments where stable water levels are 
maintained at depths of 12-36 inches (30-91 
cm) throughout the summer provide a suitable 
environment for submerged and floating plant 
esrowth. These impoundments are more attrac- 
tive to diving ducks, American Wigeons, 
Gadwalls, grebes, and American Coots than 
impoundments that are dewatered during sum- 
mer (Fredrickson and Taylor 1982). 

Although Japanese millet and corn are more 
expensive to produce than natural foods, they are 
often incorporated into moist-soil management 
programs in Illinois. Japanese millet is usually 
broadcast on mud flats while corn is planted on 
slightly higher ground. Depredation of Japanese 
millet seeds by flocks of blackbirds during migra- 
tion is often a problem. Unlike native moist-soil 
plants, the seed head of Japanese millet is strong 
enough to support the weight of feeding black- 
birds, thereby reducing the amount of seed 
available to waterfowl. When corn and Japanese 
millet are used, they should not be planted 
throughout the whole impoundment but inte- 
grated with native plant species. Woody growth, 
such as willows, in moist-soil impoundments 
often can be controlled by the land preparation 
required for row crop production. Thus, planting 
sections of moist-soil impoundments with agri- 
cultural crops on a I- to 3-year rotation can 
control woody growth and promote moist-soil 
plant production (Heitmeyer 1985). For addi- 
tional information on moist-soil management, 
refer to Fredrickson and Taylor (1982). 


Greentree Reservoirs 

Greentree reservoir management was devel- 
oped in Arkansas during the late 1930s (Rudolph 
and Hunter 1964). Greentree reservoirs are shal- 
low impoundments where living hardwoods are 
flooded to provide feeding and resting areas for 
waterfowl, primarily Mallards and Wood Ducks 
(Fredrickson 1991) (Photo 10-6). Areas of flood- 
plain forest with mast-bearing oaks are appro- 
priate sites for greentree reservoir development. 
Typically these areas are artificially flooded in the 
fall before normal floodwaters inundate 
bottomland forests; water is then held at a con- 
stant level until drained before tree growth 
resumes in spring (Batema 1987). To avoid 
harming trees, Mitchell and Newling (1986) 
recommend that flooding at latitudes above 36 
degrees north (approximately the Missouri- 
Kentucky border) should not be initiated before 
late September; water should be removed by 
mid-April. Shallow flooding to depths of 12-16 
inches (30-41 cm) in autumn increases the avail- 
ability of acorns and other natural foods and pro- 
motes invertebrate production (Batema 1987). 

Evidence suggests that the typical flooding 
pattern used for greentree reservoirs may cause 
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long-term effects on the forest community 
(Deller and Baldassarre 1998), may shift vegeta- 
tion toward communities that are more tolerant 
of flooding (Fredrickson 1979; Newling 1981; 
Reinecke et al. 1989), and may cause nutrients to 
become bound in the litter, making them largely 
unavailable to plants and animals (Batema 
1987). Mitchell and Newling (1986) and Reinecke 
et al. (1989) summarized management practices 
that minimize problems associated with green- 
tree sites. Perhaps most important is maintain- 
ing a water management schedule that simulates 
natural flooding patterns as closely as possible. 
Flooding should occur gradually in fall to a max- 
imum depth of 12-16 inches (30-41 cm) after 
trees begin to show autumn color and start leaf 
fall. Drainage in spring should also be gradual 
and completed by the time new leaves begin to 
develop. Gradual drawdowns in spring reduce 
nutrient loss from the system and concentrate 
invertebrates, making them readily available to 
ducks at a time when protein demands are high. 
To permit normal patterns of decomposition and 
nutrient cycling and to enhance the vigor and 
productivity of the forest, water levels should be 
allowed to fluctuate; occasionally the impound- 
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Photo 10-6. A greentree reservoir can provide an abundance of mast foods for Mallards and Wood Ducks. 
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ment should remain dry during winter (Reinecke 
et al. 1989; Young 1996). 

Greentree reservoir management has been 
confined primarily to the northeastern, south- 
eastern, and south-central United States. 
Impoundments occur as far north as Michigan 
and New York (Wigley and Filer 1989). Vast 
stands of pin oaks occur on the lower 
Mississippi River floodplain and provide ideal 
conditions for greentree reservoir development. 
By building low levees and installing water con- 
trol structures, private duck clubs and public 
conservation agencies have been able to attract 
ducks to flooded sections of forest land at times 
when the floodplain normally was dry. 
Approximately 400,000 acres (161,878 ha) of bot- 
tomland hardwood, principally in Arkansas and 
Mississippi, are seasonally flooded each year 
(Young 1996). Wigley and Filer (1989) surveyed 
private landowners and government agencies in 
1987 to determine characteristics of greentree 
reservoirs in the United States. States with the 
largest numbers were Arkansas (85), Tennessee 
(15), Missouri (12), Mississippi (12), Georgia 
(10), and South Carolina (10); only one greentree 
reservoir was recorded for Illinois. 

Although an estimated 22,000 acres (8,903 ha) 





of forested wetlands occur on state and federal 
waterfowl management areas in Illinois 
(Thornburg 1990), few greentree reservoirs have 
been developed because the existing floodplain 
forest is composed primarily of an elm-ash-silver 
maple association. Consequently, the potential 
for acorn production is limited in most bottom- 
land areas. One exception occurs on a portion of 
the Shawnee National Forest in southern Illinois 
where pin oaks, cherry-bark oaks, and swamp 
white oaks make up most of the bottomland 
hardwoods. The United States Forest Service 
began developing a greentree reservoir, Oakwood 
Bottoms, on this site in the 1960s (Photo 10-7). 
By 1976, 22 separate compartments within 
Oakwood Bottoms totaling over 3,100 acres 
(1,255 ha) had been completed (Fredrickson and 
Laubhan 1990). Although this area is managed 
primarily as habitat for migrating and wintering 
waterfowl, other important objectives include 
providing public hunting opportunities, habitat 
for wildlife other than waterfowl, and high-quality 
oaks for commercial use. Fredrickson and 
Laubhan (1990) presented management guide- 
lines to achieve these objectives. 

Several other areas of flooded forest have 
been developed into successful public hunting 
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Photo 10-7. Oakwood Bottoms is a greentree reservoir in the Shawnee National Forest in southern Illinois. 


Table 10-1. Flooded forest impoundments on 
waterfowl areas managed by the Illinois Department 
of Natural Resources.° 


Acres (ha) of Managed 


Area Flooded Forest 
Mermet Lake Fish and Wildlife Area 450 (182) 
Kaskaskia River Fish and Wildlife Area 200 (81) 
Sanganois Conservation Area 1,450 (587) 
Rice Lake Fish and Wildlife Area 100 (40) 
Marshall Fish and Wildlife Area 90 (36) 
Woodford County Fish and Wildlife Area 168 (68) 


* |llinois Department of Natural Resources (unpubl. info.). 


areas by the IDNR (Table 10-1). Because the pre- 
dominant tree species on these areas generally 
consist of elm, ash, silver maple, and eastern 
cottonwood, natural foods for migrating water- 
fowl are limited. However, these areas are 
important for their invertebrate production and 
for annual plants that produce seeds in forested 
wetlands that receive sufficient sunlight and 
become dry during the growing season. 
Scattered openings occur naturally in forested 
wetlands as a result of tree mortality, and one 
management option on IDNR flooded forest 
sites is to create artificial openings to increase 
food production. Waterfowl also use these 
openings as places to land. Harrison and 
Chabreck (1988) recommend that openings be at 
least 0.25 acre (0.10 ha). In order to prevent nat- 
ural and artificial openings from reverting to 
forest habitat, annual mowing and/or disking is 
required, but permanent openings should not 
make up more than 4-8 percent of a greentree 
reservoir (Fredrickson and Laubhan 1990). 


Impoundments 

Although most wetland types have undergone 
enormous losses in recent decades, modest 
gains in lacustrine habitats have occurred. Large 
impoundments are one of the few wetland types 
that have increased during the last 40 years 
(Tiner 1984). Frayer et al. (1983) reported that 1.4 
million acres (0.6 million ha) of lacustrine deep- 
water habitat, primarily manmade lakes such as 
reservoirs and power plant cooling lakes, were 
created between the mid-1950s and mid-1970s. 
They noted that most of the new lakes and reser- 
voirs were created on upland areas, although 
Some marshes and forested wetlands were 
destroyed during construction. In some cases, 
however, new wetlands formed throughout the 
Shallow waters of these new impoundments. 
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Proper planning and management is needed, 
however, if impoundments are to provide bene- 
fits to waterfowl and other wildlife. 

Most large impoundments receive some 
waterfowl use simply because vast expanses of 
open water provide safe resting sites, even when 
open to hunting. Although waterfowl foods may 
occur in limited quantities, large numbers of 
Mallards, American Black Ducks, American 
Wigeons, and Canada Geese use_ these 
impoundments as rest areas and feed on waste 
grain in nearby agricultural fields. Relatively sta- 
bilized water levels are needed to promote the 
development of aquatic plants. Impoundments 
that have shallow water areas and stable water 
levels usually produce vegetation communities 
that provide food for waterfowl. In contrast, 
impoundments built with steep sides often pro- 
duce little food for waterfowl because they lack 
extensive littoral zones, the shallow water areas 
where most of the production in wetland 
systems Occurs. 

The value of wetlands created by large 
impoundments can usually be enhanced for 
waterfowl with management techniques that pro- 
mote cover and food resources. Common 
methods of improving waterfowl! habitat on these 
wetlands include building shallow subimpound- 
ments, leaving trees and brush in locations that 
will be inundated after construction, manipu- 
lating water levels to encourage germination of 
natural food plants, planting agricultural crops on 
land near the impoundment, installing duck and 
Canada Goose nest structures, and using the 
water source to flood downstream food plots or 
bottomland hardwoods (Sanderson and Bellrose 
1969: Bates et al. 1988). 

In Illinois, the primary purpose for con- 
structing large impoundments has been to 
retain water for flood control, power generation, 
recreation, and municipal uses. Extensive 
management programs designed to improve 
waterfowl habitat have been undertaken at three 
large U.S. Army Corps of Engineers reservoirs: 
Carlyle Lake, Rend Lake (Photo 10-8), and Lake 
Shelbyville. Much of the management that the 
IDNR oversees at these three sites is designed to 
benefit waterfowl and serves as an example of 
practices that increase waterfowl use of these 
impoundments (Table 10-2). 

Lakes and reservoirs are becoming more 
important to waterfowl because of the con- 
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Photo 10-8. Rend Lake has become an important area for migrating ducks and wintering Canada Geese. 


Table 10-2. Examples of waterfowl management practices on state lands and public use areas near three 
reservoirs in Illinois owned by the U.S. Army Corps of Engineers’. 


Acres (ha) of Land Being Managed for 


Moist-soil Flooded 
Reservoir Plants Agricultural Crops Flooded Forest Upland Crops 
Carlyle NS218(737) 2,192 (887) 2,456 (994) 245 (99) 
Rend P5Oe101) 350 (142) 900 (364) 3, 2004 2os! 
Shelbyville 440 (178) 100 (40) OPO) 20 (8) 


* Thornburg (1990); J.M. Levengood, Ill. Dep. of Nat. Resour., pers. comm. 


tinued loss of natural wetlands. Although these 
impoundments do not replace the wetlands and 
other natural areas destroyed during their 
construction, with proper management they can 
provide habitat for large numbers of migrating 
and wintering waterfowl. Impoundments are 
located in several areas of Illinois, and their 
locations have allowed biologists greater flexi- 
bility in distributing the waterfowl resource and 
making it more available to hunters and the gen- 
eral public. Large numbers of migrating and win- 
tering waterfowl also use Illinois impoundments 
where no active management occurs simply 
because they are located near farm fields that 
provide an abundant source of food or, in the 
case of power plant cooling lakes, they may 
provide the only open water during winter. 


WATERFOWL REFUGES 
As a result of habitat loss and declines in the 
populations of many wildlife species, the con- 


cept of inviolate refuges emerged in the United 
States. Refuges for wildlife are not a new idea. 
Ancient kings of Asia Minor and Egypt estab- 
lished wildlife preserves (Salyer and Gillett 
1964). Medieval European nobility set up parks 
and woodland preserves for their personal 
enjoyment and the preservation of native 
wildlife (Salyer and Gillett 1964). In the United 
States, California has the distinction of having 
established the first state wildlife refuge in 1870 
at Lake Merritt in Oakland (Gabrielson 1943). 
Leopold (1942) reported that the first rest day 
with no hunting permitted occurred in Maryland 
in 1872; most likely this rest day was for water- 
fowl. He also noted that the modern concept of 
a refuge for ducks was in practice in 1891 at 
Horicon Marsh in Wisconsin; this “refuge” 
included a strand of wire denoting its boundary, 
feed inside the boundary, and a sunset rule on 
the surrounding area. In 1903, Indiana became 
the second state to create a wildlife refuge 
(Gabrielsen 1943). That same year President 


Theodore Roosevelt established the first federal 
wildlife refuge in the United States at Pelican 
Island in Florida (Salyer and Gillett 1964). Jack 
Miner started his famous waterfowl refuge at 
Kingsville, Ontario, in 1907 (Leopold 1942). 

There are three types of waterfowl refuges: 
natural, private, and public (Bellrose 1954). 
Natural refuges are large open bodies of water 
that provide sanctuary from hunters merely 
because of their size. Private refuges or rest 
areas occur on privately owned land. Public 
refuges are established by counties, states, and 
the federal government. Leopold (1931) recog- 
nized that a system with the proper distribution 
of federal, state, and private refuges was neces- 
sary for waterfowl and that large federal refuges 
were most effective when numerous smaller 
ones existed in local areas. Refuges may be 
further classified as breeding, migration, or win- 
tering, depending on their greatest value to the 
waterfowl that use them. 


Importance of Refuges 

In Illinois, ducks generally use refuges as 
migration habitat; geese, on the other hand, use 
refuges in the central and southern portions of 
the state for their wintering grounds. Gabrielson 
(1943) recognized that refuges not only provide 
safety for waterfowl but decrease the time that 
migrating waterfowl spend on the wintering 
grounds, thereby increasing the availability of 
food during severe winter weather. As Gabrielson 
noted, if adequate wintering areas for waterfowl 
were not available, then restoration on the 
breeding grounds would not be economically 
justified, but the converse is applicable as well. 
Gabrielson also remarked that the management 
of refuges and the use of sanctuaries were valu- 
able tools in wildlife management and factors in 
many successful wildlife restoration efforts. 

Refuges provide important habitat for 
nesting, migrating and wintering waterfowl and 
many other species of water birds, especially as 
the amount of quality wetland habitat in North 
America continues to decrease. Often a variety 
or complex of wetland habitats is necessary at a 
specific refuge to satisfy the various needs of a 
number of waterfowl species using the same 
site. A diversity of habitats is desirable to pro- 
vide readily available food to replenish depleted 
energy reserves, to provide areas for social and 
behavioral interactions, and to provide secure 
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areas free from human disturbance, which dis- 
rupts the normal behavior and activities of 
waterfowl (Dahlgren 1988; Reid et al. 1989; 
Dahlgren and Korschgen 1992; Havera, Boens, et 
al. 1992: Madsen 1994). Frederick et al. (1987) 
predicted that hunting in designated areas on 
refuges may disturb waterfowl. Dehorter and 
Tamisier (1996) reported substantially higher 
duck densities on protected areas than on 
hunted areas that had more food but also more 
disturbance. Gaston (1991) speculated that 
hunting pressure and disturbance from hunters 
was probably the reason for a reduction of 
energy acquisition and decreased lipid reserves 
in Gadwalls wintering at Sabine National 
Wildlife Refuge in Louisiana. 

In a study of banding data, Bellrose and 
Crompton (1970) argued that if a refuge system is 
to be effective, the refuge areas must be 
distributed according to intensity of use along 
migration corridors. They found that both 
Mallards and American Black Ducks showed a 
high degree of homing to migration areas in 
Illinois where they had been banded. For 
Mallards, 50-58 percent of the individuals that 
were still alive in subsequent years returned to 
the latitudes where they had been banded. 
Further analyses disclosed that Mallards spent an 
average of about 28 days at traditional fall migra- 
tional areas in Illinois and displayed an area of 
activity around each migration area of approxi- 
mately 30 miles (48 km). Both of these findings 
demonstrate the importance of refuges and the 
selection of key wetland areas for waterfowl 
refuges. Bellrose (1954) recommended that water- 
fowl refuges used by migrating birds be about 50 
miles (80 km) apart in areas where habitat is 
continuous. Because Mallards may range 25 miles 
(40 km) from rest lakes to feed, all water areas 
between refuges spread 50 miles (80 km) apart 
would be within their daily flight range. Hunters 
also would benefit because these wetlands would 
provide improved harvest opportunities. 

Although some refuges are established pri- 
marily to ensure preservation of habitat, others 
are created and managed as a combination of 
refuge and public hunting ground. During 
hunting seasons, waterfowl hunting areas with- 
out refuges usually attract relatively few birds 
except for brief periods during major flights. In 
contrast, large concentrations of waterfowl often 
build up on wetlands that provide undisturbed 
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rest areas. Two refuges were established in 
coastal Denmark in 1989, and over the next five 
years, waterfowl numbers significantly increased 
with American Wigeons and Northern Shovelers 
nearly doubling in numbers (Madsen 1994). In 
his discussion on waterfowl refuges in Illinois, 
Bellrose (1954) noted that hunters who have 
seen concentrations of waterfowl within refuge 
areas during hunting seasons sometimes com- 
plained that refuges give ducks too much pro- 
tection whereas some biologists, who witnessed 
large kills of waterfowl adjacent to refuge 
borders, expressed concern that refuges were 
greater death traps than sanctuaries. Bellrose 
also remarked that cost-conscious conservation 
administrators have questioned the value of 
refuges while suggesting that hunting regu- 
lations alone could adequately regulate the kill. 

After reviewing behavioral patterns and har- 
vest information of ducks using refuges in 
Illinois, Bellrose (1954) concluded that refuges 
were beneficial to both waterfowl and hunters. 
He reported that most refuges managed for 
migratory ducks in Illinois have insufficient 
amounts of food to meet the nutritional needs 
of all the birds that use them. Consequently, 
many birds must leave refuge areas to feed, thus 
providing hunters with harvest opportunities. 
When refuges are of adequate size and where 
adequate protection occurs on lands bordering 
the refuge, Bellrose found a balanced relation- 
ship between the number of birds using the area 
and the proportion harvested. 

As noted from the numbers of waterfowl that 
pass through Illinois each fall and spring, the 
wetlands of Illinois provide important migration 
habitat to several species of waterfowl. Two 
needs must be fulfilled in migration areas: rest 
and food. If these are not available at sites 
where waterfowl stop in their migration each 
fall, they depart for another area that will satisfy 
their physiological requirements. Mallards will 
return to the same or nearby migration areas 
every fall and will spend 20-30 days at these 
sites if sufficient food is present and the area is 
protected from disturbance. If food is limited or 
disturbance is intolerable, Mallards and other 
species will leave as soon as the day after arrival. 
For the hunters of Illinois and other migration 
areas, an adequate distribution and abundance 
of refuges free from disturbance is imperative. 
As Heilner (1943) noted, waterfowl do not 
remain in areas that are heavily hunted. 


In his investigation on the importance of 
waterfowl refuges in Illinois, Bellrose (1954) 
found that 1) security was the principal factor 
governing the degree of waterfowl use of 
refuges: 2) large increases in the number of 
ducks utilizing refuges occurred within a few 
years of establishment with no habitat improve- 
ment; 3) Mallards will feed at distances up to 
25-30 miles (40-48 km) from a refuge; 4) migra- 
tion or flyway refuges decrease the heavy 
demands for food on wintering areas by keeping 
ducks longer on migration areas; 5) refuges 
make more ducks available by building up local 
concentrations from which Mallards and some 
other species disperse to feed; and 6) without 
Suitable places to stop for resting and feeding 
during the hunting season, migrating waterfowl, 
especially Mallards and Northern Pintails, move 
on to wintering grounds. 

According to Bellrose (1954), the effect of 
refuge size on waterfowl concentrations depends 
on a number of factors: the physical features of 
an area, the amount of disturbance adjacent to 
the refuge and on surrounding lands, and dis- 
tance from other refuges. Generally, the number 
of ducks using an area and the protection they 
receive increase as the size of the refuge 
increases. However, marsh vegetation, trees, and 
other landscape features break up the confor- 
mation of open water and reduce disturbance 
caused by shooting. Consequently, Bellrose 
speculated that refuge areas for ducks on lakes 
with sloughs, marshes, inlets, and bays may not 
have to be as large as areas where only open 
water exists. Bellrose also reported that open 
water lakes used for both shooting and refuge 
areas require the largest sanctuaries, at least 
1,000 acres (405 ha). In contrast, he observed 
that areas'‘as small as 30 acres (12 ha) held con- 
centrations of several thousand Mallards when 
there was sufficient food and adequate protec- 
tion from disturbance on surrounding lands. 
Bellrose determined that security was the 
primary factor governing use of refuges by ducks 
in Illinois. He compared the number of ducks 
using three bottomland lakes that had approxi- 
mately the same amounts of food and similar 
physical characteristics, but each lake was 
subjected to different levels of hunting pressure: 
no hunting (Lake Chautauqua), one-half of the 
lake hunted (Clear Lake), and the entire lake 
hunted (Muscooten Bay). Over a 12-year period, 


the average number of duck days per acre on 
Lake Chautauqua, Clear Lake, and Muscooten 
Bay were about 4,000 (1,623/ha), 900 (369/ha), 
and 60 (23/ha), respectively. 

Bellrose (1954) noted the importance of easily 
recognized landmarks (trees, banks, or levees) 
that form the boundary of a refuge. He observed 
that Mallards and Northern Pintails adjusted 
their flight patterns to avoid shooting zones 
along refuge borders where appropriate land- 
marks exist. When no natural conformation 
defines the border of a refuge, waterfowl harvest 
may become excessive. 

To be effective, refuges for Canada Geese 
should provide wetland areas with gradually 
sloping shorelines and access to moist-soil 
plants or adjacent agricultural crops of clover, 
winter wheat, and/or corn (Thornburg 1990). 
Diversity of habitats provides a variety of readily 
accessible food and also protects the loafing 
areas that are important in attracting and 
holding Canada Geese. Caithamer et al. (1992) 
recommended that grain, green forage, shallow 
wetlands, and lakes should be available to 
Canada Geese on migration and wintering areas 
in Illinois and Wisconsin. These researchers 
found that habitat quality and composition on 
refuges at Union County and Rend Lake in 
southern Illinois influenced their use by 
wintering Canada Geese. Caithamer and his 
fellow researchers further reported that the use 
by geese of refuges at the Union County and 
Rend Lake areas increased during the hunting 
seasons and that their use was influenced by the 
intensity of hunting pressure in the surrounding 
areas and the availability of agricultural crops. 
During the hunting season, the activity patterns 
of Canada Geese alter, and movements are often 
limited to areas in and around refuges (Koerner 
et al. 1974. Zicus 1981; Moritz 1992). After 
studying the effects of management practices on 
the behavior and physiological condition of 
Canada Geese wintering on Union County and 
Horseshoe Lake wildlife management areas, 
Moritz (1992) recommended that refuges should 
be managed to provide 100 percent of the energy 
needs of geese during the hunting season. 


Federal or National Refuges 

Little attention was given to waterfowl refuges 
until the Migratory Bird Treaty between Canada 
and the United States was passed in 1916. This 
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treaty made management of waterfowl in North 
America an international responsibility but failed 
to provide for the protection of habitat in the 
United States (Brace et al. 1987). However, it did 
obligate federal protection of waterfowl (Reid et 
al. 1989). During the war years between 1916 and 
1920, extensive acres of the plains were plowed 
to increase food production, thereby destroying 
many waterfowl breeding grounds (Gabrielsen 
1943), and a growing awareness of the need for 
federal waterfowl refuges arose. A report by the 
Biological Survey in 1917 noted that “Increased 
protected areas suitable for breeding places for 
the migratory wild geese, ducks, cranes, swans, 
curlew and shore birds should be provided. 
Additional wildlife refuges along the paths of 
migration are needed in order to secure 
improved and equalized opportunities for shoot- 
ing wild fowl for food and recreation, particularly 
in lowa, Missouri, Kansas and_ Illinois’ 
(Gabrielson 1943:12). 


United States. The original concept of a refuge 
was land or water, or both, dedicated to use by 
wildlife (Gabrielson 1943). During the first 
quarter of the 1900s, an enthusiastic but super- 
ficial refuge movement swept the United States 
and refuges were established on a large amount 
of land. The initial emphasis of the federal 
refuge program was on the restoration of 
breeding grounds (Gabrielson 1943). 

In June 1924, Congress appropriated $1.5 
million to purchase bottomland waterfowl habi- 
tat along the Upper Mississippi River to establish 
a refuge for birds, fish, and other wildlife. This 
appropriation was the first time that Congress 
provided money to purchase a general wildlife 
reservation. The Upper Mississippi River Wildlife 
and Fish Refuge (the Great River Refuge) is the 
longest wildlife refuge in the continental United 
States, stretching 284 miles (457 km) between 
Wabasha, Minnesota, and Rock Island, Illinois. It 
was the core of valuable bottomland that was 
being engulfed by the intensive development of 
the nation and included nearly 195,000 acres 
(78,915 ha) in Minnesota, Wisconsin, lowa, and 
Illinois (Madson 1985). “Its position, and the 
excellent habitat it provides waterfowl, makes 
this refuge one of the most important in the 
entire system” (Green 1984:431). 

By 1926, there were 33 federal wildlife refuges 
in the United States with a total acreage of over 
3.4 million (1.3 million ha). Sixty-five of 76 state 
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refuges, comprising more than 3.8 million acres 
(1.5 million ha), were established between 1913 
and 1926. 

Members of the U.S. Biological Survey and 
other conservationists pointed out the increasing 
problems related to drainage programs and their 
negative effects on wildlife populations. In the 
1927 annual report of the Biological Survey, “a 
comprehensive outline of the need for adequate 
breeding, feeding, and resting grounds for the 
migratory waterfowl to fulfill treaty obligations 
with Canada” was presented for the first time 
(Gabrielsen 1943-15). A special wildlife refuge act 
became law in 1928 and appropriated $350,000 
for the establishment of Utah’s Bear River 
Migratory Bird Refuge (Gabrielsen 1943). 

President Calvin S. Coolidge signed the 
Migratory Bird Conservation Act, also known as 
the Norbeck-Andresen Act, on 18 February 1929. 
It provided funds to purchase and develop lands 
for the conservation of waterfowl and became the 
basis for a national system of waterfowl refuges. 
It strengthened the enforcement of the Migratory 
Bird Treaty regulations governing waterfowl 
seasons and bag limits (Salyer and Gillett 1964). 
However, the Depression, which began in 1929, 
delayed the effect of this important legislation by 
preventing the appropriation of money that had 
been authorized (Gabrielson 1943). 

When the extensive drought from 1929 to 1938 
nearly decimated duck populations, President 
Franklin D. Roosevelt formed a committee to 
assess methods of restoring waterfowl resources. 
Appointed in 1934, the members of this commit- 
tee were Jay N. “Ding” Darling, Thomas Beck, and 
Aldo Leopold (Salyer and Gillett 1964). Leopold 
reported at the 16th American Game Conference 
that “the management measures most needed 
are the public acquisition of habitats threatened 
with drainage, the establishment of a continental 
system of public and private refuges, and a more 
adequate program of fact finding’ (Hawkins 
1984b:6). The committee recommended $50 
million for the program. Early refuge acquisition 
centered in the 18 states that had been specifi- 
cally designated for drought relief, mostly in the 
Upper Mississippi Valley and the Great Plains 
states (Salyer and Gillett 1964). Many of these 
states were major producers of waterfowl 
(Reeves 1984c). 

Darling became Chief of the Biological Survey 
and, with the help of J. Clark Salyer, provided the 


impetus to build the federal refuge system 
(Beno 1990). Darling appointed Salyer head of 
the newly created Division of Migratory 
Waterfowl. With $8.5 million in emergency funds 
at his disposal, Salyer began the task of building 
the world’s largest system of migratory bird 
refuges (Hawkins 1984b). Some of the best and 
largest waterfowl refuges were established in the 
1930s including Medicine Lake, Montana 
(31,457 acres, 12,730 ha), Sand Lake, South 
Dakota (21,452 acres, 8/682 ha))\Horneon 
Wisconsin (20,977 acres, 8,489 ha), and Upper 
and Lower Souris, North Dakota (32,092 acres, 
12,987 ha and 58,693 acres, 23,753 ha, respec- 
tively) (Beno 1990). Most of the large northern 
wetlands in the United States used for staging 
by waterfowl were encompassed by the system 
designed by Salyer. By 1932, 889,200 acres 
(359,854 ha) of federal refuge land had been 
acquired. During 1934-1935, wildlife restoration 
was categorized under submarginal land retire- 
ment and drought relief, and the Biological 
Survey obtained the equivalent of $14.5 million 
in emergency funds to further the refuge pro- 
gram and salvage the waterfowl breeding stock 
(Heilner 1943). 

The Migratory Bird Hunting Stamp Act was 
passed in 1934 and required every duck hunter 
16 years of age and over to purchase a $1.00 
duck stamp. Ninety percent of this income was 
designated for the purchase and development of 
refuges and the remaining 10 percent for admin- 
istration (Salyer and Gillett 1964). Along with 
the passage of the Stamp Act, the authorization 
of $6 million for waterfowl restoration programs 
in 1936 allowed the acquisition of such impor- 
tant holdings as Swan Lake and Squaw Creek 
national wildlife refuges in Missouri and 
Chautauqua National Wildlife Refuge in Illinois 
(Reid et al. 1989). By 1941, national refuges had 
increased to 9.63 million acres (3.90 million ha) 
and become a large coordinated system nation- 
wide. However, some conservationists argued 
that the federal refuges lacked “dynamic water 
regimes, protection from aggressive timber 
practices, and freedom from human distur- 
bances” (Reid et al. 1989-190). 

No appropriations were made for land acqui- 
sition during World War II, and structures such 
as dikes, roads, buildings, and other facilities 
deteriorated. As a result of crop depredation by 
waterfowl, Congress passed the Lea Act in 1948. 


It authorized the purchase of wildlife areas 
where crops could be grown and waterfowl could 
feed. Its goal was to minimize damage to com- 
mercial crops (Salyer and Gillett 1964). 

In 1949, the cost of duck stamps was increased 
to $2.00. This revision of the Duck Stamp Act also 
provided that up to 25 percent of most refuges 
could be opened to public hunting when water- 
fowl populations permitted. When the act was 
updated in 1958, the stamp price became $3.00, 
and 40 percent of a given refuge could host public 
hunting. These additional funds were earmarked 
for land acquisition, especially areas that pro- 
duced waterfowl (Salyer and Gillett 1964). 

The Wetlands Loan Act of 1961 authorized the 
USFWS to use anticipated revenues from future 
duck stamp sales, a practice that expedited the 
acquisition of wildlife refuges and waterfowl 
production areas in major waterfowl producing 
states of the upper Midwest. A subsequent 
extension of this act was designed to protect, by 
purchase or easement, key waterfowl producing 
areas that were threatened by drainage for agri- 
cultural production (Reeves 1984c). 

The National Wildlife Refuge System is “the 
most comprehensive and diverse assemblage of 
habitats managed for wildlife that exists in the 
world” (Reeves 1984c:352). The better refuges 
served as public demonstration areas, and as a 
result, states and private groups were encour- 
aged to develop their own marsh areas (Heilner 
1943). By 1984, the refuge system held 89.9 
million acres (36.4 million ha) and included 418 
refuges, 149 waterfowl production areas, and 58 
wildlife management areas (Reeves 1984c). 
Approximately 392 refuges were used principally 
as migratory bird areas, and 25 were managed 
primarily for their mammalian and nonmigratory 
bird values. Most of the significant waterfowl 
habitat under federal control is part of the 
National Wildlife Refuge System. The total area 
of wetlands in the National Wildlife Refuge 
System is approximately 33.5 million acres (13.6 
million ha); of that total, about 4.6 million acres 
(1.9 million ha) are located in the lower 48 
states. Additionally, the federal government has 
about 1.7 million acres (0.7 million ha) of water- 
fowl production areas and 1.2 million acres (0.5 
million ha) of wetlands under perpetual conser- 
vation easements in 150 counties of Montana, 
North Dakota, South Dakota, Nebraska, 
Minnesota, lowa, Wisconsin, and Michigan 
(Sparrowe et al. 1989). 
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By the late 1980s, there were almost 1.24 mil- 
lion acres (0.50 million ha) of public wetlands in 
the Upper Mississippi Valley (Reid et al. 1989). 
These federal refuges, such as the Mark Twain 
National Wildlife Refuge established in 1958 
and stretching from near Grafton to Rock Island, 
Illinois, were strategically located to form a 
chain of stopovers along the flyways. Madson 
(1960:42) observed, “Such refuges are almost 
essential to waterfowl now, and will become 
increasingly important as hunting pressure 
grows heavier and as rising human populations 
absorb native waterfowl habitat.” 


Canada. Protection of migratory bird habitat in 
Canada had been established in 1887 on North 
America’s oldest migratory bird sanctuary at 
Last Mountain Lake, Saskatchewan (Gillespie et 
al. 1991). By 1930, some 45 dominion bird sanc- 
tuaries had been set aside where no shooting 
was permitted. There were also 52 public 
shooting grounds, most of which served as 
breeding and feeding areas for at least 3 months 
of the year (Phillips and Lincoln 1930). Currently, 
the Canadian Wildlife Service administers 100 
migratory bird sanctuaries representing 27.9 
million acres (11.3 million ha), or 1.1 percent of 
the area of Canada (Gillespie et al. 1991). There 
are 45 national wildlife areas in Canada covering 
about 717,000 acres (290,166 ha). 


Illinois Refuges 

States and the federal government have 
worked together for the preservation of water- 
fowl. The Federal Aid in Wildlife Restoration Act 
(Pittman-Robertson), enacted in 1937, provides 
financial aid to states for significant wildlife 
restoration projects. For many states, this act 
provided their first opportunity to become 
involved in wildlife restoration projects 
(Gabrielson 1943). During the first 15 years of 
this program (1939-1953), 38 states acquired 
and improved habitat for waterfowl. The 14 
states of the Mississippi Flyway led in the acqui- 
sition of management areas (Jorgensen et al. 
1964). When state refuges were first established, 
the emphasis was on protection of waterfowl, 
mostly from hunting pressure. Since 1935, the 
trend has been toward the creation and man- 
agement of a combination of refuges and public 
shooting grounds (Jorgensen et al. 1964). 
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The first public refuge in Illinois was estab- 
lished at Horseshoe Lake Wildlife Management 
Area in 1927 by the IDOC (Photo 10-9) (Bellrose 
1954). Leopold (1931) noted that with the excep- 
tion of Horseshoe Lake Wildlife Management 
Area, Illinois had only a few inconsequential 
refuges and public shooting areas and 30 leased 
refuges, or preserves, totaling about 10,000 
acres (4,047 ha). The second state refuge, Rice 
Lake Fish and Wildlife Area, was acquired in 
1943. Within the next decade, the refuges of 
Anderson Lake Fish and Wildlife Area, 
Sanganois Conservation Area (Photo 10-10), 
Mermet Lake Fish and Wildlife Area, and Union 
County Waterfowl Management Area were 
acquired and property was added to Horseshoe 
Lake Wildlife Management Area. 

After the establishment of the Upper 
Mississippi River Wildlife and Fish Refuge in the 
1920s, the USFWS initiated the acquisition of 
the Chautauqua National Wildlife Refuge on the 
Illinois River in 1936 and completed it in 1940. 
In subsequent years, the Chautauqua refuge 
added the Cameron Unit (1958), Meredosia 
(1973), Billsbach Lake (1982), and Emiquon 
(1993). In 1992, this complex was renamed the 
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Illinois River National Wildlife and Fish 
Refuges. The federal refuges at Calhoun, 
Batchtown, Keithsburg, and Spring Lake along 
the Mississippi River were established in 1946 
(U.S. Fish and Wildlife Service, pers. comm.). 
Crab Orchard National Wildlife Refuge, estab- 
lished in 1947, became an important wintering 
area for Canada Geese in southern Illinois. 
Currently, the Mark Twain National Wildlife 
Refuge System based in Quincy, Illinois, is com- 
posed of the following Illinois divisions: 
Batchtown, Calhoun, Gilbert Lake, Gardner, 
Delair, and Keithsburg. The Upper Mississippi 
River National Wildlife and Fish Refuge main- 
tains the Savanna District in Illinois. 

In 1989, there were refuges on 47 (58%) of the 
81 state and federal waterfowl management 
areas in Illinois (Thornburg 1990). These public 
refuges totaled over 96,000 acres (38,851 ha); 9 
(19%) of the refuges were 200 acres (81 ha), 8 


(17%) were 200-500 acres (81-202 ha), 9 (19%) 
were 500-1 ,000 acres (202-405 ha), 10 (21%) were 
1 ,000-3,000 acres (405-1,214 ha), and 11 (24%) 


were 3,000 acres (1,214 ha) (Thornburg 1990). 
Refuge development has proven to be a valu- 
able and effective tool of waterfowl management 
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PHOTO BY GEORGE C, ARTHUR. 


Photo 10-9. Canada Geese wintering at Horseshoe Lake Wildlife Management Area. 


in Illinois. In addition to benefiting migratory 
and wintering waterfowl and providing improved 
hunting opportunities, refuges contribute habi- 
tat resources for numerous other wildlife 
species. With some exceptions, state and federal 
refuges larger than 200 acres (81 ha) in and adja- 
cent to Illinois are adequately distributed along 
the Mississippi River from East St. Louis to 
Wisconsin and throughout the Illinois River 
valley (Thornburg 1990). Refuges appear to be 
sufficiently spaced throughout the Canada 
Goose wintering grounds in southern Illinois. 
However, a need remains for strategically 
located refuges throughout many areas of 
Illinois, especially along the Rock and Fox rivers 
in the northern portion of the state, the upper 
Kaskaskia in central Illinois, and portions of the 
Ohio and Wabash rivers in the southeastern 
portion of the state (Thornburg 1990). 


Private Refuges 

When Aldo Leopold began his game survey of 
the north-central states in 1928, he noted the 
success of resting grounds or refuges owned and 
maintained by private duck clubs in the Illinois 
Valley (Leopold 1931; Bellrose 1984). Phillips 
and Lincoln (1930) concluded that clubs and pre- 
serves controlling large areas of wetlands should 
be asked to set aside permanent sanctuaries 
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where waterfowl could rest. They recognized that 
a preserve could maintain reasonable popu- 
lations of waterfowl as well as hunting success if 
disturbance was minimized. Many hunting clubs 
alternated shooting and nonshooting periods 
and allowed no hunting on some areas. As a 
result of refuges, hunters found that ducks were 
not “burned out” but instead prolonged their 
migration and provided more consistent hunting 
over a longer time (Salyer 1945). As Salyer 
(1945:44) noted, “Refuges should be considered 
as reservoirs that assure a sustained annual yield 
from a renewable resource.” 

Leopold (1931) reported that only 9 of more 
than 600 private clubs in the north-central states 
had set aside refuges. For Illinois, he recorded 
400 private waterfowl clubs, 6 club refuges, 3 pub- 
lic refuges, 1 public shooting ground, and | farm 
refuge. By the 1950s, approximately 20 duck clubs 
in the Illinois Valley maintained refuges that cov- 
ered a minimum of several hundred acres each; 
three clubs had created refuges of 1,000 acres 
(405 ha) or more (Bellrose 1954). 

Barclay and Bednarik (1968) summarized 
information collected from a survey of 1,206 
duck and goose clubs in the Mississippi Flyway 
in 1963. In this survey, 366 clubs reported 22,000 
acres (8,903 ha) reserved as sanctuaries for 
waterfowl (Photo 10-11). Anderson and Kozlik 
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Photo 10-10. Ducks using the refuge at Sanganois Conservation Area in late fall. 
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(1964) reported that 600 waterfowl clubs in 
Illinois encompassed 100,000 acres (40,469 ha) 
including 20,000 acres (8,094 ha) used for refuge. 
California had the most land in private waterfowl 
clubs in the Pacific Flyway with 15,000 acres 
(6,070 ha) used as refuges; Texas had the most 
acreage in private waterfowl clubs with 50,000 
acres (20,235 ha) in refuges in the Central Flyway 
(Anderson and Kozlik 1964). 


Natural Refuges 

In addition to refuges created by private duck 
clubs and public conservation agencies, water- 
fowl find rest areas on suburban wetlands, 
private lands, borrow pits along interstate high- 
ways, power plant cooling lakes that are closed 
to hunting, and other bodies of open water. 
Three large open water areas, or natural refuges, 
are located on the Illinois River and the 
Mississippi River adjacent to Illinois: Upper and 


Lower Peoria lakes in the Illinois River valley and 
Keokuk Pool (Pool 19) in the Mississippi River 
valley. Lower Peoria Lake, however, is of minor 
importance to waterfowl because of its close 
association with the city. Large open water 
natural refuges are more suited for diving ducks 
than for dabbling ducks. 


PROVIDING 
ADEQUATE FOOD 

An abundant and readily available source of 
food is normally associated with areas where 
waterfowl concentrate during their migration 
through Illinois. Migrants need access to nutri- 
tious foods at stopover areas to replenish 
depleted metabolic reserves and to meet the 
energetic costs of migration. In addition, ade- 
quate migration habitat during the spring is very 
important to early nesting waterfowl because 
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Photo 10-11. Private refuges, such as this one in Arkansas, provide important habitat for waterfowl and many 


other species of water birds during migration and winter. 


many species acquire a considerable amount of 
the endogenous reserves needed for egg laying 
from foods consumed while en route to their 
nesting grounds (Heitmeyer and Fredrickson 
1981; LaGrange and Dinsmore 1988). Manage- 
ment programs for migrating waterfowl in 
Illinois usually involve improvement of food 
supplies through planting agricultural crops or 
habitat manipulations to increase natural food 
production and availability. 

The nutritional quality of foods that waterfowl 
consume varies widely. In general, plants contain 
higher levels of fiber and nitrogen-free extract 
(sugar and starch) than do invertebrate foods. 
In contrast, invertebrates normally contain 
markedly higher levels of protein (including 
essential amino acids) and calcium than plants. 
Although plant foods generally are considered 
good sources of energy for migrating waterfowl, 
their nutritional quality varies considerably. 
Plants with high fiber content are poor sources of 
nutrients because waterfowl are not able to 
digest cellulose very well (Fredrickson and Reid 
1988). In addition, the fibrous covering of some 
seeds resists breakdown in the gizzard and passes 
through the bird without yielding many nutrients 
(Drobney 1977; Buckley 1989). Seeds that are 
flooded for extended periods may lose much of 
their value to waterfowl because they deteriorate 
or degrade and lose some of their energy content. 
Nelms and Twedt (1996) found that most weed 
seeds deteriorated at slower rates when flooded 
than did the agricultural grains of corn and soy- 
beans; however, cultivated rice decomposed 
more slowly than most weed seeds. Conse- 
quently, managers must be cognizant of the nutri- 
tional quality of the food they provide as well as 
the need to maintain food quality through timely 
harvest and flooding programs. 

Amount of gross energy, crude protein, crude 
fat (lipids), ash (minerals), crude fiber (undi- 
gestible carbohydrates), and nitrogen-free 
extract (digestible carbohydrates) commonly are 
used as measures of food value (Appendices 6 
and 7). When metabolized, carbohydrates, 
proteins, and fats provide about 4.0, 5.65, and 
9.45 kilocalories of energy per gram, respectively 
(Scott et al. 1982; Robbins 1983). Unfortunately, 
the energy content of the same plant may vary 
with location and time of year because of differ- 
ent environmental conditions (Buckley 1989). 
Also, gross energy by itself does not take into 
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account how much undigestible fiber is 
contained in the food item. Therefore, metabo- 
lizable energy, a measure of the energy actually 
obtained from the food, is a better indicator of 
food value than gross energy. 


Agricultural Crops 

Agricultural foods are important to migratory 
waterfowl because they normally are abundant, 
low in fiber, and high in digestible carbohydrates 
and thus provide a concentrated source of high 
energy. For example, metabolizable energy 
values (kcal/g) of agricultural grains are consis- 
tently high (Table 10-3). However, the amount of 
available energy that Mallards obtained from 
soybeans is considerably less than the amount 
of energy they derived from other agricultural 
foods because biochemicals in soybeans inter- 
fere with the digestive process (Buckley 1989. 
Reinecke et al. 1989). Because soybeans deterio- 
rate rapidly, may cause crop impaction and 
death, and contain digestive inhibitors that 
reduce the availability of proteins and other 
nutrients, they should not be produced for 
waterfowl (Ringelman 1990). 

Corn, sorghum, Japanese millet, and buck- 
wheat are agricultural plants intensively managed 
for migratory waterfowl in Illinois (Photo 10-12). 
We found that Mallards metabolized 3.976, 3.764, 
3.419, and 3.015 kcal/g of energy (true metaboliz- 
able energy) from corn, sorghum, Japanese millet, 
and buckwheat, respectively. Mallards were able 
to metabolize a significantly higher percentage of 
the energy in corn (86.6%) and sorghum (87.6%) 
than in Japanese millet (75.5%) or buckwheat 
(67.0%) because the latter two foods apparently 
have proportionally more undigestible carbohy- 
drates. These four agricultural foods contain high 
levels of metabolizable energy and provide water- 
fowl with the energy required for thermoregula- 


Table 10-3. Metabolizable energy of selected agri- 
cultural grains for Mallards and Canada Geese. 


Metabolizable Energy (kcal/g) 


Species Mallard Canada Goose 
Corn aG7 2.00. 
Soybeans Poel ele 4.10% 
Wheat Seba cies 
Cultivated rice rere 

Sorghum 4.02* 


* True metabolizable energy. 

’ From Reinecke et al. (1989). 

© From Buckley (1989). 

* From Joyner et al. (1987); apparent metabolizable energy. 
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PHOTO BY STEPHEN P. HAVERA. 


Photo 10-12. Many private clubs and public areas 
manage intensively for waterfowl food by planting 
corn, Japanese millet, sorghum, and buckwheat 

as well as encouraging natural vegetation in 
impoundments. 


tion and fat deposition during migration (Photo 
10-13). However, they provide only a portion of 
the total nutrients, including minerals, that 
waterfowl require for normal body maintenance 
(S.P. Havera, unpubl. info.). 

Baldassarre et al. (1983) compared the chemi- 
cal characteristics of corn with nine types of native 
plants consumed by waterfowl in Texas. Although 





PHOTO PROVIDED BY THE MISSOURI DEPARTMENT OF CONSERVATION. 


corn contained much higher levels of digestible 
carbohydrates than natural foods, it was lower in 
protein, including some essential amino acids 
and most minerals (especially calcium). Natural 
plant foods contained protein and calcium levels 
that on average were 37 percent and a notable 867 
percent higher than corn, respectively. 

During the fall and winter, 1981-1982, we 
monitored the food intake and body weights of 
wild Mallards fed an ad libitum diet of corn and 
held in individual outdoor pens. The birds 
steadily lost weight, and some individuals began 
to die after 100-120 days as a result of nutri- 
tional deficiencies in the corn diet. The surviving 
birds were then given a nutritionally balanced 
diet of Purina Duck Chow, and all individuals 
gained weight rapidly. Loesch and Kaminski 
(1989) reported similar findings in Mississippi. 
They found that the mean weights of female 
Mallards fed an ad libitum diet of corn declined 
from 35.2 oz (998 g) on 28 November to 30.2 oz 
(856 g) on 19 December. During this period, 
female Mallards that were exposed to the same 
conditions but fed a nutritionally balanced diet 
maintained stable weights. It is of interest to 
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Photo 10-13. Corn provides a good source of energy for Mallards during fall and winter but is deficient in cer- 


tain amino acids and minerals. 


note that female Mallards fed soybeans also lost 
considerable weight during winter, whereas 
those fed Japanese millet or cultivated rice 
maintained weight similar to those fed the nutri- 
tionally balanced diet. It appears that Mallards 
fed a diet of only corn or soybeans can obtain 
enough nutrients to sustain body maintenance 
for up to 3 months, but they are unable to main- 
tain body weight (Loesch and Kaminski 1989. 
S.P. Havera, unpubl. info.). Nutritionally incom- 
plete diets that cause decreases in body weight 
may result in lower survival (Hepp et al. 1986; 
Reinecke et al. 1987) and recruitment rates 
(Heitmeyer and Fredrickson 1981; Kaminski and 
Gluesing 1987). 


Natural Plant Foods 

Compared with agricultural foods, moist-soil 
plants generally provide waterfowl with lower 
levels of metabolizable energy because of their 
high fiber and low fat content, but they normally 
contain a better balance of nutrients 
(Fredrickson and Taylor 1982). Reinecke et al. 
(1989) reported that 2.5 kcal/g was a reasonable 
estimate of the average amount of metabo- 
lizable energy that waterfowl derive from seeds 
produced by moist-soil plants; however, consid- 
erable variation exists among plant species. For 
example, Hoffman and Bookhout (1985) found 
that Mallards metabolized 3.00 kcal/g of energy 
from rice cutgrass and 2.86 kcal/g of energy from 
coast barnyard grass, but only 1.08 kcal/g of 
energy from Pennsylvania smartweed. They cal- 
culated that Mallards could obtain enough 
nutrients from a diet of rice cutgrass or coast 
barnyard grass to accumulate some fat reserves. 

Although most natural foods appear to 
provide a better balance of nutrients than agri- 
cultural grains, few natural foods provide a 
nutritionally complete diet by themselves. 
Buckley (1989) found little difference in the 
amount of protein and amino acids provided by 
corn and sorghum compared with the amounts 
provided by smartweeds and barnyard grasses; 
all were poor suppliers of these important 
nutrients (Table 10-4). 

Agricultural grains provide a high source of 
energy, but managing exclusively for them is not 
recommended. Mallards and other waterfowl 
compensate for the nutritional deficiencies of 
corn and other agricultural grains by supple- 
menting their diet with natural plant and inver- 
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Table 10-4. Percentage of crude protein content 
and total amino acid content of selected species of 
seeds used by waterfowl’. 


Percentage Percentage 

Crude Total Amino 
Species Protein Acids 
Corn 8.82 8.67 
Sorghum 8.13 7.90 
Common barnyard grass° 9.30 9.75 
Barnyard grass‘ 3109 9.2 
Pennsylvania smartweed 8.08 6.72 
Curltop ladysthumb 9.58 west 
Rice cutgrass 14.34 12.91 
Faber bristlegrass i778 17.29 
Beggarticks 23.08 20.83 


* From Buckley (1989). 
®* Echinochloa crusgalli. 
© Echinochloa muricata. 


tebrate foods (Delnicki and Reinecke 1986). 
Thus, a diversity of invertebrate and vegetative 
foods (agricultural and natural) are needed on 
migration and wintering areas to meet the nutri- 
tional demands of waterfowl and to provide 
them with a complete diet (Photo 10-14). 


Increasing Food Availability 

Timely manipulations usually are necessary to 
ensure that foods are available when waterfowl 
arrive and to minimize the amount of loss, dete- 
rioration, and change in nutrient and energy con- 
tent that can occur when seeds are exposed on 
the ground or inundated for prolonged periods. 
On private lands, manipulation of standing 
crops, other than by flooding, is considered 
baiting and is illegal. Therefore, crops must be 
left standing or harvested in ways consistent with 
normal agricultural practices. Methods of 
managing waterfowl foods on public refuges can 
vary from practices allowed on private lands. 

Information on rates of seed deterioration 
during flooding indicate that much of the pro- 
duction of soft seeds may be lost after one 
month of flooding. For example, Fredrickson and 
Reid (1988) estimated that 19 of 100 pounds (8.6 
of 45 kg) of barnyard grass would deteriorate 
during 30 days of flooding. In comparison, they 
calculated that 17 of 100 pounds (7.7 of 45 kg) of 
corn and 7 of 100 pounds (3.2 of 45 kg) of 
smartweed would be lost to deterioration for 
every 30 days of inundation. The amount of 
energy lost from selected foods after 90 days of 
flooding is presented in Table 10-5. Because 
considerable amounts of energy may be lost 
from seeds during flooding, foods must not be 
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Table 10-5. Amount of deterioration (energy lost) 
of selected species of seeds after 90 days of inunda- 
tion’. 


Percentage 
Plant Decomposition 
Soybean 86 
Barnyard grass Oy. 
Corn 50 
Buckwheat 45 
Sorghum 42 
Giant bristlegrass Ps 
Pennsylvania smartweed 21 
Cultivated rice 19 
Water oak 4 
Hemp sesbania 4 
Horned beakrush 2 
Saltmarsh bulrush 1 


@ From Fredrickson and Reid (1988:4). 


subjected to prolonged inundation before water- 
fowl arrive. On the other hand, inundation must 
be long enough to attract waterfowl and to allow 
the development of invertebrate communities. 
Most species of ducks prefer to forage in wet- 
land or artificially flooded areas when sufficient 
food is available. However, after foods in these 
areas become depleted or degraded or are 
unavailable because of hunting pressure, 
drought, or freezing, some waterfowl species 
readily venture into upland sites in search of 
waste grain and other foods. Reinecke et al. 
(1989) reported that waterfowl, which locate 
food in water by touch, probably cannot reduce 
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food density through feeding much below 45 
pounds per acre (50 kg/ha). After the amount of 
food in flooded areas is reduced to 36-63 
pounds per acre (40-71 kg/ha), decreased forag- 
ing efficiency probably causes waterfowl to 
move to alternate feeding sites (McKenzie 1987; 
Reinecke et al. 1989). 

In Texas, Baldassarre and Bolen (1984) found 
that Mallards in dry corn fields where they can 
locate food by sight fed until waste grain was 
reduced to 13 pounds per acre (15 kg/ha). 
Mallards selected fields with more than 54 
pounds of waste corn per acre (61 kg/ha) over 
fields with less than that amount. Baldassarre 
and Bolen also found that disked fields with less 
than 18 pounds of waste corn per acre (20 kg/ha) 
were not used by waterfowl. 

Warner et al. (1985) reported that the average 
amount of waste corn left in fields at harvest in 
Illinois was 119 pounds per acre (133 kg/ha) in 
1940-1945, 284 pounds per acre (318 kg/ha) in 
1961-1965, and 261 pounds per acre (293 kg/ha) 
in 1976-1981. Although the efficiency of harvest- 
ing equipment has improved over the years 
(johnson and Lamp 1966), yields have more 
than doubled, resulting in an increase in the 
amount of corn lost at harvest. However, the 
type of postharvest treatment that fields receive 
determines how much waste corn actually is 
available for wildlife (Photo 10-15). 
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Photo 10-14. A high diversity of natural foods, including invertebrates associated with the vegetation, are 
important in providing migrating waterfowl a balanced nutritional diet in fall and spring. 


Warner et al. (1985) determined the abundance 
of waste corn in early winter resulting from com- 
mon autumn tillage systems in central Illinois. 
Waste corn in untilled fields averaged about 384 
pounds per acre (430 kg/ha) in 1981 and 244 
pounds per acre (274 kg/ha) in 1982. Moldboard- 
plowed fields contained an average of only about 
3 pounds of waste corn per acre (3.4 kg/ha). 
Intermediate tillage systems left an average of 
about 41 pounds and 58 pounds of waste corn per 
acre (46 and 65 kg/ha) in 1981 and 1982, respec- 
tively. However, the estimated amounts of waste 
corn left by different types of intermediate tillage 
systems varied considerably (Table 10-6). In some 
cases where two-pass tillage operations were 
used, waste corn was reduced to levels similar to 
those in fields that were moldboard-plowed. 





PHOTO BY MICHELLE M. GEORGI. 
Photo 10-15. Mallards and other waterfowl species 
typically feed in harvested corn fields. However, 
tillage after harvest can dramatically reduce the 
amount of waste grain available to waterfowl and 
other wildlife species and the amount of crop 
residue which protects the soil from water and 

wind erosion. 


Table 10-6. Estimated middle range of abundance 
of waste corn as a result of different autumn tillage 
systems in central Illinois’. 


Amount of Waste Corn 


Tillage System (Ib/acre) (kg/ha) 
Untilled 320 359 
Disk (tandem) 233 261 
Chisel (straight shank) 148 166 
Chisel (twisted shank) ma 30 
Chisel (straight shank), disk (tandem) 22 25 
Chisel (straight shank), disk (offset) 8 9 
Chisel (twisted shank), disk (tandem) 5 6 
Chisel (twisted shank), disk (offset) 3 3 
Moldboard plow 2 2 


* From Warner et al. (1985:188). Estimates do not account for 
differences related to cultivar, growing conditions, harvest 
efficiency, grain moisture at harvest, soil type, depth of soil pene- 
tration, mowing or chopping of stalks, or the speed at which 
implements were driven. 
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Warner et al. (1989) found that the gross 
energy content of waste corn averaged 4.409 and 
4.332 kcal/g during late fall and early spring, 
respectively. Baldassarre et al. (1983) found sim- 
ilar results in Texas where the nutritional quality 
of waste corn remained the same throughout 
winter. Thus, corn kernels in harvested fields 
that remained intact retained most of their 
nutritional value. 

Managers can resort to a variety of techniques 
to increase the availability of waste corn for 
waterfowl. In Texas, Baldassarre and Bolen 
(1984) found that waterfowl selected harvested 
cornfields that had been burned over other types 
of treatments including harvested, disked, and 
grazed. By removing ground litter, burning 
increased the availability of waste corn to water- 
fowl. Other factors must be considered in 
burned fields, however, such as the potential 
loss of organic matter and nutrients through 
water runoff and loss of habitat for other wildlife 
species that depend on residual cover. 

Grazing is another practice that can make 
harvested cornfields more attractive to water- 
fowl because landowners delay fall plowing in 
fields where cattle are allowed to graze. 
Although cattle reduce the amount of waste 
corn, they also enhance availability by trampling 
litter, scattering kernels, and exposing grain after 
snowfall. Warner et al. (1985) found substantial 
amounts of waste corn (an average of 61.3 
lb/acre, 68.7 kg/ha) in untilled-grazed fields in 
central Illinois during early winter. 

Ringelman (1990) described planting and 
harvesting techniques used to increase the 
availability of agricultural food for waterfowl. He 
indicated that in areas which receive heavy 
snow, several rows of crops should be left 
standing between wide swaths of harvested 
areas to act as a barrier against blowing snow. 
He also suggested planting crops in blocks of 
rows that run perpendicular to one another to 
ensure that prevailing winds keep some plants 
available during heavy snows. 


MANAGEMENT OF 

WOOD DUCKS AND 

GIANT CANADA GEESE 
Although most of the waterfowl management 

effort in Illinois is directed toward migrating and 

wintering waterfowl, appreciable numbers of 
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Wood Ducks and Giant Canada Geese nest 
throughout the state, and management programs 
often include practices to increase production 
and to monitor survival of these birds. In recent 
years, Mallards have begun to nest throughout 
the state and some private organizations have 
encouraged Mallard nesting through the deploy- 
ment of nesting structures. The same manage- 
ment measures used to preserve or restore 
migration habitat frequently improve habitat 
resources for nesting waterfowl as well. In other 
cases, specific measures can be undertaken to 
improve conditions for nesting birds. Such was 
the case with the Wood Duck. 


Wood Ducks 

Wood Ducks are one of a few species of water- 
fowl that nest in natural cavities or manmade 
nest boxes (Photo 10-16). Although most Wood 
Ducks nest within about 220 yards (200 m) of 
water (Grice and Rogers 1965; Gilmer 1971; Robb 
1986), some females may nest as far as a mile 
(1.6 km) from water (Bellrose 1955b). However, 
Wood Duck broods are vulnerable to predators 
when traveling over land, and large numbers of 
ducklings are often lost during the movement 
from nest to water (Ball 1973; David 1986: 
Ridlehuber 1980). Consequently, management 
practices aimed at improving Wood Duck pro- 
duction should encourage birds to nest as close 
to water as possible and not farther than 0.5 
mile (0.8 km) (Photo 10-17). 

Wood Ducks are considered a secondary cavity 
nester because they rely on other animals or natu- 
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Photo 10-16. Wood Duck brood about to leave a 
nest box. 


ral decay processes to form cavities. Cavity forma- 
tion by natural decay is a slow process, and trees 
usually require from 50 to more than 100 years to 
attain diameters necessary to produce cavities of 
suitable size for Wood Ducks. In addition, many 
cavities are unavailable because they hold water, 
contain excessive debris, or are occupied by 
raccoons, squirrels, bees, hornets, or other birds. 
Thus, extensive stands of mature timber within 0.5 
mile (0.8 km) of water are required to provide 
sufficient nest sites for woodies. 

Because of the tremendous amount of wet- 
land habitat that has been lost in Illinois, many 
trees with cavities are now located too far from 
water to be of value to nesting Wood Ducks. In 
addition, the amount of bottomland forest in 
Illinois is limited (720,600 acres, 291,623 ha) and 
is decreasing (Iverson et al. 1989). Over one-half 
of the bottomland forest present in 1962 had 
been destroyed by 1985, largely for arable land 
development (Iverson et al. 1991). The limited 
quantity and continued loss of this important 
forest type and the practice of harvesting trees 
on commercial timberlands before they reach 
the size needed to produce cavities suitable for 
Wood Ducks underscore the importance of 
acquiring, maintaining, and managing tracts of 
forest along streams and other wetlands for cav- 
ity production. 

Fortunately, Wood Ducks will use manmade 
nest boxes. On wetland areas with suitable food 
and cover but a shortage or absence of suitable 
natural cavities, the provision of nest boxes can 
ereatly increase local Wood Duck populations 
(Grice and Rogers 1965; Bellrose 1980a). When 
properly constructed, placed, and maintained, 
nest boxes provide safer nest sites than most 
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PHOTO BY GEORGE C. ARTHUR. 
Photo 10-17. The survival of Wood Duck broods is 
enhanced if adequate food and cover are available 
in wetlands close to nest boxes and bottomland 
forests with ample natural cavities. 


natural cavities because they can be built to 
ideal dimensions, placed near quality brood 
habitat, and protected against most of the Wood 
Duck's nest site competitors and predators. 

A considerable amount of research has been 
conducted to determine the best features for 
nest boxes (Bellrose 1955b, 1980a) as well as 
Wood Duck responses to nest box programs 
(Bellrose 1980a; Fredrickson et al. 1990). Wood 
Duck boxes can be made from a variety of mate- 
rials, but the most popular have been wood, 
metal, and plastic. Wooden boxes are the most 
versatile and have been used to a greater degree 
than any other type (Bellrose 1987a). Metal 
boxes were developed to prevent squirrels, a 
common nest site competitor and sometimes 
predator, from gaining access to Wood Duck nest 
sites (Photo 10-18). Bellrose (1980a) reported 
that wooden boxes generally are more accept- 
able to Wood Ducks than metal boxes; however, 
due to higher nest success rates in metal 
houses, eventually occupancy rates often 
Surpass those in wooden houses. 

Construction plans for wooden and sheet 
metal boxes are presented in Figure 10-2. Boxes 
must be built to the recommended dimensions; 
those with shallow bodies permit raccoons to 
reach in and capture incubating hens; entrances 
that are not true ellipses (3” by 4”, 7.6 cm by 10 
cm) but large enough to facilitate Wood Ducks 
will also admit raccoons (Bellrose 1955b). If 
rough-cut lumber is not used, a strip of hard- 
ware cloth must be attached to the inside front 
of the box from the base of the entrance to the 
floor so ducklings can climb out. In addition, 3-4 
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Photo 10-18. Properly constructed and located nest 
boxes can host Wood Ducks for several years. 
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inches (7.6-10 cm) of sawdust or wood shavings 
must be placed in the bottom of the box 
because Wood Ducks do not carry in nest mate- 
rial and seldom use sites that lack material with 
which to cover and insulate their eggs. 

Several types of plastic Wood Duck nest boxes 
are commercially produced. Like wooden boxes, 
these structures are readily accepted by Wood 
Ducks. However, in the southern part of the 
Wood Duck's range, Hartley and Hill (1990) 
found that plastic boxes placed in areas where 
they received no shade built up enough heat to 
cause embryo mortality and/or cause females to 
desert their nests. They recommended that plas- 
tic boxes be placed only in areas that received 
full shade when used in the southern United 
States. In Illinois, plastic boxes should also be 
placed in shaded areas when possible to offset 
the potential problems associated with heat 
buildup. 

European Starlings occur throughout the 
Wood Duck's breeding range and are a serious 
nest box competitor in many areas. Common 
methods of reducing European Starling use of 
Wood Duck nest boxes include locating standard 
box designs in densely wooded areas. European 
Starlings prefer to nest in open, parklike areas 
and seldom select nest sites in dense forest 
(Bellrose 1980a). Although nest boxes placed in 
heavily wooded areas will probably receive less 
use by Wood Ducks than boxes in the open, this 
practice should help to curtail dump nesting 
(two or more females laying eggs in the same 
nest) (Haramis and Thompson 1985; Semel et al. 
1988). 

The horizontal nesting cylinder designed by 
McGilvrey and Uhler (1971) (Photo 10-19) has 
proven effective in deterring nesting European 
Starlings. These cylinders were made from galva- 
nized furnace pipe 2 feet (0.6 m) long by | foot (0.3 
m) in diameter. Wood panels of I-inch (2.5-cm) 
unplaned pine were used to cover the entire back 
end and the lower portion of the front, leaving a 
semicircular opening 4 by 11 inches (10 by 28 cm). 
The large opening and the increased amount of 
light that enters the cavity are important factors in 
discouraging European Starlings from using these 
boxes (McGilvrey and Uhler 1971; Bellrose 1987a). 
However, these cylinders should be used only on 
poles over water because the large entrance facil- 
itates nest predation by raccoons. 
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Figurel0—2. Designs for metal and wooden nest 
boxes for Wood Ducks (Bellrose 1980a:191). 


McGilvrey and Uhler (1971) found that hori- 
zontal cylinder compartments had a 5 percent 
use by European Starlings and a 33 percent use 
by Wood Ducks. In comparison, vertical metal 
houses had a 39 percent use by Wood Ducks and 
a 46 percent use by European Starlings. In areas 
where European Starlings are a serious problem, 
Heusmann et al. (1977) recommended gradually 
replacing standard Wood Duck nest boxes with 
horizontal cylinders over a 5- to 6-year period 
because adult woodies that are accustomed to 
nesting in standard boxes do not readily accept 
horizontal cylinders. 

Nest box programs can have a negative effect 
on local Wood Duck populations when boxes are 
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poorly protected. Because predators learn to rec- 
ognize boxes as locations that may provide a 
meal, boxes must be properly constructed, pro- 
tected, placed, and maintained. The inverted 
cone guard is one of the most effective methods 
for excluding pole-climbing predators (Fig. 10-3). 
These guards must be built to the appropriate 
dimensions and attached tightly to the post to be 
of value in protecting Wood Duck nests. Other 
types of predator shields commonly used include 
sandwich-type (Webster and Uhler 1964) and 
sleeve-type guards (Beshears 1974). Blums (1995) 
suggested using a cone-guard with a 30-inch (76- 
cm) sleeve-type guard to deter raccoons. 
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Figure 10-3. Cone-shaped, sheet metal predator guard for Wood Duck nest boxes. The predator guard can be 
made from 26-gauge galvanized metal by following the numerical sequence illustrated on the three guards 


(Webster and Uhler 1964:14). 


Ideally, Wood Duck boxes should be placed as 
near as possible to wetlands that provide a 
diversity of marsh vegetation and dense shrub 
cover for brood rearing. Boxes should be erected 
during the fall or winter because woodies begin 
searching for nest sites as early as mid-March in 
central Illinois. If possible, boxes should be 
placed on galvanized pipes or wooden posts 
with predator shields in shallow water I-3 feet 
(0.3-0.9 m) deep and away from the shoreline; 
this practice reduces raccoon predation and use 
by squirrels and snakes. In areas where water 
levels fluctuate too much to allow this type of 


installation, boxes should be attached to the 
trunks of live trees 10-25 feet (3.0-7.6 m) above 
the ground. Bellrose (1955b) reported that boxes 
located in relatively open stands of mature trees 
with large, spreading limbs were used at higher 
rates than boxes placed in dense stands of 
young trees. Nest boxes must be attached 
securely to a straight trunk and branches should 
not shield the entrance. 

Homing, or philopatry, is well developed in 
the Wood Duck, and hens usually return to the 
same location, often the nest box they used the 
previous year. Female yearlings also seek nest 
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Photo 10-19. A horizontal Wood Duck box on a 
post in a pond; this design may discourage use by 
European Starlings (from McGilvrey and Uhler 
1971:794). 


sites in the areas where they were hatched and 
fledged. Because Wood Ducks do not establish 
territories during the nesting season, they will 
nest in close proximity to one another. These 
behavioral traits often result in a high rate of use 
when boxes are grouped closely together. 
However, dense nesting conditions can also lead 
to high rates of nest predation by flickers, Red- 
headed Woodpeckers, European Starlings, and 
other animals (Bellrose 1955b). In addition, 
dump nesting is common where the prevalence 
of nest boxes encourages large nesting colonies. 
Dump nesting frequently results in fewer eggs 
hatched per female because of high desertion 
rates, inefficient incubation, and other results of 
intraspecific strife brought about by distur- 
bances from dump nesting (Bellrose 1955b; 
Jones and Leopold 1967. Haramis and 
Thompson 1985; Semel and Sherman 1986). 
Haramis and Thompson (1985) and Semel et 
al. (1988) recommended that nest boxes be 
placed at densities similar to the occurrence of 
natural cavities. Henne (1989) and Jansen (1993) 
found that dump nesting declined when boxes 
were placed at low densities in obscure locations. 
It may be necessary to group 4 or 5 boxes in 
visible locations during the initial stages of a 
box program to attract Wood Ducks. However, as 
the breeding population increases to a point 
where 50-60 percent of the boxes are used, addi- 





tional boxes could be added at isolated loca- 
tions. Eventually, it may be necessary to sepa- 
rate highly visible groups of boxes to reduce 
nest desertion and poor hatching rates. When 
boxes are moved to concealed locations, they 
should be placed at least 100 yards (91 m) apart. 

After establishing a nest box program, annual 
inspections are necessary to determine the 
degree of use, make general repairs, add addi- 
tional nest material, and/or remove material 
brought in by such other species as wasps, bees, 
squirrels, and European Starlings that could 
prevent Wood Ducks from using the boxes. Nest 
box programs should not be initiated if the nec- 
essary maintenance cannot be achieved. 


Giant Canada Geese 

Restoration of Giant Canada Geese in Illinois 
was initiated by the IDOC in 1967. As a result of 
relocation, protection, and habitat management 
programs, Giant Canada Geese now nest in 
every county. They nest on reclaimed strip- 
mined lands, large reservoirs, lakes, streams, 
natural marshes, and farm ponds throughout 
Illinois. Moreover, they are tolerant of human 
activities and readily nest in metropolitan and 
suburban areas. Giant Canada Geese have even 
been documented nesting on the roof tops of 
office buildings 40 feet (12 m) above ground in 
Wisconsin (Wheeler 1994). 

Although the Giant Canada Goose is able to 
adapt to a wide variety of habitats, it prefers to 
nest on islands, muskrat lodges, or similar sites 
that provide isolation from raccoons and other 
nest predators. In many areas of Illinois, the lack 
of safe natural nest sites may limit production in 
otherwise suitable habitat. In areas where there 
is poor nest success and/or high gosling or adult 
mortality, populations will not increase. 

Lawrence (1987) reported that the Giant 
Canada Goose in west-central Illinois was able 
to withstand hunting pressure because of its 
high productivity. Islands formed by excavation 
on strip-mined lands provided secure nest sites 
that resulted in high productivity and allowed 
rapid growth of this population. Nest success of 
geese nesting on these islands was much higher 
(71-82%) than that of geese nesting along the 
Shoreline (22-38%) (Perkins 1981; Lawrence 
1987) (Photo 10-20). Unfortunately, many 
islands are eroding because of wave action and 
muskrat burrowing activities. 


In an effort to improve nesting habitat for 
Giant Canada Geese in west-central Illinois, the 
IDOC participated in several programs to build 
islands. In 1984, the IDOC cooperated with 
Midland Coal Company, a private landowner, and 
a local sportsman’s club to construct 30 nesting 
islands on 720 acres (291 ha) of reclaimed strip- 
mined lands in Knox County. The islands were 
built by using a backhoe to cut channels and 
isolate peninsulas from the mainland. All islands 
were at least 10 feet (3 m) in diameter, 3 feet high 
(0.9 m), and separated from the shoreline by 10 
feet (3 m) of water 3 feet (0.9 m) deep (Emerick 
1985). This practice has limitations because 
peninsulas must be accessible to heavy equip- 
ment and located in suitable habitat. 

Islands built during wetland construction can 
be placed in ideal locations, but nesting cover 
must be established. Geese prefer islands with 
sparse vegetation. Logs or similar structures can 
be used to entice geese to nest on newly con- 
structed islands before vegetation becomes 
established. The IDOC worked with the Illinois 
Department of Transportation to construct nine 
islands at wetland excavation sites in Knox and 
Warren counties and 28 islands in existing lakes 
and ponds in Warren and Henderson counties, 
1986-1987 (Emerick and Dufford 1988). 
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Although the cost of construction may be 
higher than other management options, islands 
are long-lasting and require little maintenance. 
Islands as small as a muskrat lodge are suitable 
for geese; however, islands should be 3 feet (0.9 
m) above the water surface during the nesting 
season. Side slopes should be 5:1 to allow geese 
easy access. Ideally, islands should be located at 
least 10-15 yards (9-14 m) from shore in an area 
that receives protection from wind and wave 
erosion and has a surrounding water depth that 
remains 3 feet (0.9 m) deep during the nesting 
season. No more than one island per acre 
(2.5/ha) is recommended, and islands should be 
spaced at least 100 yards (91 m) apart (Emerick 
and Dufford 1988; Gabig 1991). 

Where appropriate, artificial nest structures, 
such as baskets, tubs, and platforms, can be 
provided to improve nesting success and nest 
density. Because of their effectiveness and 
versatility, these structures have become one of 
the most widely used and successful methods of 
increasing Canada Goose nest success (Ball 
1990). Other advantages of artificial nest struc- 
tures for geese include low cost, popularity with 
landowners, and rapid acceptance by nesting 
geese. However, nest structures for geese 
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Photo 10-20. Giant Canada Geese nesting on islands in west-central Illinois had much higher nest success 


than those nesting on shore. 
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require annual maintenance to make repairs and 
replace nest material. Structures should not be 
built if sufficient time is not available to perform 
the necessary maintenance. 

Poorly maintained structures may trap goslings 
inside the nest compartment after nest material 
settles or disappears; goslings cannot overcome 
a vertical rise of more than 4 inches (10 cm) (Ball 
1990). Thus, all nest compartments should be 
built to ensure that goslings have a way of safely 
exiting the structure. Other entrapment problems 
include goslings becoming caught in wire mesh 
and adults becoming entangled in cord used to 
retain nest material. To prevent gosling entrap- 
ment between deteriorating straw bales used as 
nest material and the wire mesh used to wrap 
them, only mesh larger than 2 inches (5 cm) 
should be used (Ball 1990). 

A wide variety of artificial nest structures have 
been used successfully for Canada Geese (Will 
and Crawford 1970; Mackey et al. 1988; Ball 1990. 
Dowlin 1993: Johnson et al. 1994. Whitman et al. 
1995). The design best suited for an area 
depends on local conditions such as flooding 
patterns, ice action, water depth, substrate firm- 
ness, amount of emergent vegetation, and cost. 
Structures elevated on posts are probably the 
most versatile and widely used design (Fig. 
10-4). Johnson et al. (1994) found that nest 
baskets were used more often by Canada Geese 
in North and South Dakota and Montana than 
other artificial structures; however, baskets in 
Wisconsin were used by Mallards more than by 
Canada Geese; and geese preferred elevated 
tubs (Evrard 1996). Nest compartments should 
be between 26 and 32 inches (66-81 cm) in 
diameter and between 8 and 12 inches (20-30 
cm) deep, but goslings must be provided with a 
proper exit from the structure. These types of 
structures require the addition of nest material 
On an annual basis. Flax straw or large wood 
chips are preferred nest materials because they 
deteriorate slowly and are not easily blown away 
by the wind (Ball 1990). Hay and grain straw are 
good substitutes for the preferred nest materi- 
als, but they must be protected from wind loss. 

Another popular structure is a platform sup- 
ported by four legs (Fig. 10-5). This design 
provides increased stability in areas with soft 
bottoms and where additional support is 
needed to hold square bales of hay or straw 
used as nest material. However, costs are rela- 


tively high because of the material and labor 
required to construct and install platform struc- 
tures. Bales must be wired tightly together, 
secured to the platform, and have a 2-inch (5- 
cm) depression, 8-10 inches (20-25 cm) in 
diameter, cut into the center to prevent down 
from being blown away during incubation 
recesses (Ball 1990). 

Large round bales and culverts tipped on end 
and filled with soil have also been used to pro- 
vide nest sites for Canada Geese (Johnson et al. 











Figure 10-4. Various Canada Goose nesting struc- 
tures for mounting on a post. A is made from a tire, 
B is a fiberglass cone basket, C is a wooden box, 
and D is a fiberglass tub (Ball 1990:5). All four struc- 
tures require the addition of straw, hay, grass, or 
wood chips for nest material. 
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Figure 10-5. Two types Canada Goose nesting struc- 
tures supported by four pipe legs and an angle iron 
frame with a wooden platform. Straw bales are wired 
to platform A (36 in x 48 in: 0.9 mx 1.2 m) or wedged 
into platform B (36 in x 42 in; 0.9 m x 1.1 m) (Ball 
1990:6). 


1994). One advantage of these structures is that 
they require no maintenance after installation: 
however, round bales have a short life, often last- 
ing only 2-3 years (Johnson et al. 1994, Evrard 
1996). Culverts last longer, but heavy equipment 
is needed to install them. Both culverts and 
round bales may tip over if placed on top of the 
ice and allowed to sink at ice-out. Thus, they 
should be set in place through holes in the ice 
when possible. Ball (1990) reported that culverts 
less than 30 inches (76 cm) in diameter should 
not be used because of tipping problems. 

Floating structures are readily accepted by nest- 
ing geese but require considerable maintenance. 
They should be removed in fall and reinstalled in 
spring to avoid severe ice damage. To prevent 
drifting in wind, anchors and stabilizing structures 
are needed. Moreover, muskrats may destroy 
flotation material and pile considerable debris on 
the structure. Because of these problems, Ball 
(1990) recommended that the floating structures 
not be used unless other options are unavailable. 
However, nesting success is generally over 90 
percent when floating structures are used in Giant 
Canada Goose nesting areas throughout central 
Illinois (Thomas 1991). 

Because Giant Canada Geese are territorial, 
structures located closer than 100 yards (91 m) 
apart may not be appropriate (Ball 1990). 
Nevertheless, some lakes and wetlands in 
Illinois have supported pairs of Giant Canada 
Geese nesting close together, even on the same 
island or duck blind. The female Giant Canada 
Geese nesting closely in these instances may be 
related, ie., mother and daughter. Ideally, struc- 
tures should be placed 10-15 yards (9-14 m) off- 
shore in areas where a water depth of at least 18 
inches (46 cm) prevents potential predators 
from walking to the site. Round bales of straw or 
other materials that are easily climbed should 
be located at least 50 yards (46 m) from the 
shore in clearings surrounded by emergent 
vegetation to reduce visibility and predation 
risks (Ball 1990). Although geese will accept nest 
structures placed on land, problems with preda- 
tion may increase. Ball (1990) recommended 
that structures placed over water should be 
about 3 feet (0.9 m) above the surface during the 
nesting season. For structures placed on land, 
the nest container should be at least 7-8 feet 
(2.1-2.4 m) above the ground to discourage pre- 
dation and human disturbance. If structures are 
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mounted in trees, Ball recommended heights of 
10—20 feet (3.0-6.1 m). 

Additional information on artificial nesting 
and loafing sites for waterfowl and other water 
birds is available in Payne (1992). 


RELEASE OF MALLARDS 

Hunting clubs and sportsmen’s groups, 
including some in Illinois, and various conser- 
vation agencies release hand-reared, game-farm 
ducks and Canada Geese in an attempt to 
enhance waterfowl populations. Mallard release 
programs have used either hand-reared, game- 
farm strains (hereafter designated as game-farm) 
or hand-reared, wild strains. According to 
Leopold (1942), artificial propagation of Mallards 
began in England in 1631; the first state game- 
farm was established in Illinois in 1905. For 
almost as long as game-farm birds have been 
released, biologists have studied the effect of 
this practice on wild populations of waterfowl. As 
a result, a great deal of controversy has devel- 
oped over the merits of release programs. 








Game-farm Mallards 

Propagation of game-farm Mallards has 
allowed these birds to retain some wild character- 
istics, such as plumage and body size (Donham 
1980). However, studies have shown considerable 
differences in behavior, survival, and reproduction 
between wild and game-farm Mallards. 

Mallards reared in captivity may lose some 
degree of “wildness.” Game-farm ducks exposed 
to humans at an early age become relatively 
tame (Brakhage 1953). Animal behaviorists dis- 
covered that young birds are attracted to and 
follow the first animate object they see 
(Heinroth 1911). Hunt et al. (1958) reported that 
game-farm ducks that became old enough to fly 
continued to show no fear of humans or boats. 
Heise (1989) also found that game-farm 
Mallards lack the wariness of wild Mallards. He 
exposed six game-farm and four wild Mallards to 
an approaching human and recorded their heart 
rates. Both strains of ducks responded with an 
increase in heart rhythm; however, the increase 
was significantly less in game-farm Mallards. 
Heart rates of the game-farm birds decreased 
even further and fear was reduced with frequent 
handling in subsequent experiments. 
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Game-farm Mallards exhibit behavioral charac- 
teristics similar to those of barnyard ducks. 
Donham (1980) found that game-farm Mallards 
appeared to be more sedentary than wild Mallards 
because of their dependence on a fixed food 
source. He also observed that their posture was 
more upright, more suited for a terrestrial 
existence than the horizontal posture of the wild 
Mallard. In addition, game-farm birds in Donham’s 
study accepted shelters as protection from the 
weather more than did wild ducks. Game-farm 
Mallards are also larger and heavier than their wild 
counterparts (Byers and Cary 1991). 

Errington and Albert (1936) banded 350 young 
game-farm Mallards in lowa during the summers 
of 1932 and 1933. Two years later, 60-70 percent 
of the Mallards released were no longer on the 
study area. FC. Lincoln (1934:313) expressed his 
opinion on the fate of game-farm Mallards that 
disappear: “Possibly, because of their semi- 
domestication, they are merely leading lives of 
indolence in the marshes, refusing to migrate or 
to fly for the hunter; or else, untrained in the rig- 
ors of natural environments, and being solely on 
their own resources, they may be unable to cope 
with living conditions and so succumb rapidly to 
the elements and to natural enemies.” Behavior 
plays a vital role in the survival of game-farm 
ducks released in the wild. 

Research has repeatedly documented major 
differences in survival rates between wild and 
game-farm ducks. Brakhage (1953) found that 
game-farm Mallards released at the Delta 
Waterfowl Research Station had 40 percent 
greater local recoveries (indicating higher local 
mortality) than wild Mallards. He also found 
that game-farm Northern Pintails and Redheads 
had 63 and 152 percent higher local recoveries, 
respectively, than wild ducks of the same 
species. He concluded that first-year mortality of 
game-farm ducks was. 18 to 33 percent greater 
than that of wild ducks. In addition, game-farm 
ducks were 40 to 152 percent more vulnerable 
than wild birds to hunters near the release site. 

Schladweiler and Tester (1972) released 56, 6- 
week-old game-farm Mallards in Minnesota. 
Within 21 days, 71 percent of the birds had been 
killed by mink and avian predators, and most of 
these died within the first 2 weeks. An additional 
15 percent were taken by hunters during the fall. 
Soutiere (1989) conducted a study on the sur- 


vival rates of young and adult game-farm 
Mallards during a 5-year period on two farms, 
Remington and Money Point, in Maryland. More 
than 4,000 young game-farm Mallards were 
banded and released during the summers on 
Money Point Farm. Survival of the young birds 
until February averaged 29 percent for males and 
47 percent for females; nonhunting mortality for 
both sexes averaged 35 percent. Soutiere esti- 
mated that first-year survival rates for young 
game-farm Mallards were 19 percent for males 
and 33 percent for females. These estimates 
were considerably lower than those reported by 
Anderson (1975a) for young wild Mallards in the 
northeastern United States (males 46%, females 
42%). Havlin (1991) found that the number of 
game-farm Mallards shot in the first and later 
years of their life was about twice as high as that 
for wild Mallards. Early estimates of survival 
rates for game-farm Mallards have ranged from 9 
to 26 percent for young and 28 to 44 percent for 
adult birds (Brakhage 1953: Hunt et al. 1958: Kiel 
1970; Pratt 1971). 

Soutiere (1989) also banded adult game-farm 
Mallards after the hunting season (February) on 
both Maryland farms. Survival rates of adult 
males averaged 35 percent; survival rates for 
adult females were 27 percent at Remington 
Farms and 55 percent at Money Point Farm. 
Overall, survival rates for adults averaged 18 per- 
cent less than for wild Mallards banded by the 
State of Maryland during the same period. 
Nonhunting mortality of adult game-farm 
Mallards was higher than for wild Mallards 
banded in Maryland at the same time. The 
sedentary behavior of game-farm birds and large 
predator populations help to explain the high 
nonhunting losses. Soutiere concluded that the 
survival of game-farm Mallards is adequate for 
private landowners who want to supplement 
wild ducks for increased short-term hunting 
Opportunities, but whether they contribute to 
local breeding populations or to the contami- 
nation of wild populations was not clear. 

Stanton et al. (1992) conducted a study on 
survival and reproduction of adult female, game- 
farm Mallards from March to August 1989 and 
1990 at Remington Farms. They found that adult 
female game-farm Mallards had survival rates of 
25 and 21 percent for 1989 and 1990, respec- 
tively. During the 2 years of this study, Stanton 
and colleagues determined that approximately 


1,000 females fledged 22 ducklings, or 11 young 
per 500 females per year; essentially no repro- 
duction occurred. Predation was the primary 
cause of mortality (81%) and nest loss (82%). 
These researchers concluded that the release of 
large numbers of game-farm Mallards at 
Remington Farms to establish a self-sustaining 
breeding population had been unsuccessful, but 
that game-farm Mallards could provide hunting 
opportunities on a put-and-take basis. Other 
reports indicated that poor survival of game- 
farm Mallards in the wild offers little potential 
for restoring breeding populations (Bednarik 
and Hansen 1965; Bailey 1979; Burger 1984). 

Opinions vary regarding the low survival rates 
of game-farm Mallards in the wild. Schladweiler 
and Tester (1972) believed that the game-farm 
Mallards in their study were vulnerable because 
of their lack of wildness. “Hand-reared mallards 
may be at a disadvantage because they repre- 
sent a foreign stimulus in the predator's envi- 
ronment” (Schladweiler and Tester 1972:1,125). 
Game-farm Mallards have a tendency to remain 
in large numbers near the site of release 
(Stanton et al. 1992), and Tinbergen et al. (1967) 
found that clustered prey are more vulnerable to 
predation than scattered prey. Errington 
(1961:126) concurred, “A brood like that (30-50 
young) could be nothing else than a compelling 
attraction for opportunistic predators that 
happened along.” Overall, adult game-farm 
Mallards survive at low levels because they have 
a tendency to remain in large groups, are seden- 
tary, and are often released into poor habitat 
(Lincoln 1934; Brakhage 1953, Hunt et al. 1958, 
Fog 1964, 1971. Schladweiler and Tester 1972). 
However, game-farm Mallards may fare better 
where protected by humans or where environ- 
mental conditions and predation are less harsh, 
such as in urban areas, parks, and preserves 
(Greenwood 1975; Figley and VanDruff 1982; 
Heusmann 1988, 1991). 

Considerable differences have been observed 
in the reproductive characteristics of game-farm 
and wild Mallards. The reproductive activity is a 
coordinated physiological effort between sexes of 
wild Mallards. In wild Mallards, courtship ceases 
at the beginning of incubation. The female con- 
tinuously broods, the male abandons her and the 
area, and the reproductive organs regress 
(Donham 1980). In contrast, the reproductive 
activity of game-farm Mallards is not in syn- 
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chrony. Hormone levels of game-farm females 
decrease during incubation as they do in wild 
females, but hormone levels in game-farm males 
peak at this time (Donham 1980). As a result, 
game-farm males tend to be promiscuous. Hepp 
et al. (1988) suggested that the promiscuous 
lifestyle of male game-farm Mallards is the 
reason for much of the hybridization of Mallards 
with other species, especially renesting American 
Black Ducks. “Longer breeding seasons, higher 
testosterone levels, and a more promiscuous 
mating system would make male game-farm 
Mallards more available and competitive for 
mates during renesting attempts” (Hepp et al. 
1988:805). Kimball (1969) expressed concern that 
the hybridization of game-farm Mallards with wild 
Mallards would result in deterioration of the wild 
characteristics of native birds. 

Greenwood (1975) found that game-farm 
Mallards initiated nesting 3-6 weeks earlier than 
did wild Mallards: game-farm females averaged 
68 eggs per year whereas wild females averaged 
13 eggs per year. egg production lasted 18.3 
weeks for game-farm Mallards and 10.5 weeks for 
wild Mallards; incubation times averaged 612 
hours for game-farm stock and 591 hours for wild 
birds. Fertility rates were 93 percent for game- 
farm x game-farm matings but only 28 percent for 
game-farm x wild matings. Greenwood also noted 
that game-farm Mallards were older than wild 
Mallards at fledging. Pehrsson (1991) observed 
that game-farm Mallards laid larger eggs and 
larger clutches than wild Mallards: however, when 
the game-farm birds were exposed to wild condi- 
tions, egg size was reduced. 

Although most of the scientific literature indi- 
cates that game-farm Mallards have little effect 
on reproductive success or numbers of breeding 
waterfowl in the wild, these birds may have some 
value for research and provide hunting opportu- 
nities for sportsmen. Game-farm Mallards have 
contributed tremendously to experimental 
research by providing stock for studies of 
disease, physiology, and behavior (Burger 1984). 
The results of these studies have provided water- 
fowl managers with invaluable information. 

Some game farms produce as many as 
200,000 birds each year and ship them through- 
out the world to hunting preserves, schools, 
restaurants, and corporations, among other 
places (McClellan 1989). Sportsmen's groups 
purchase thousands of Mallards from game 
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farms each year for release in the wild. The 
Illinois Valley Ducks for the Future released 
more than 50,000 Mallards in the backwater 
areas of Bureau, Henry, Marshall, and Putnam 
counties from 1983 to 1992 (Morrow 1993). 
Phillips and Lincoln (1930) noted that some 
sportsmen believe that the release of game-farm 
Mallards reduces hunting pressure on the wild 
stock. Burger (1984:339) claimed that game-farm 
stock increased hunting opportunities on a put- 
and-take basis more economically than habitat 
management: “Where put-and-take hunting is 
the goal, for instance, long-term survival ability 
is not important (and may not even be desir- 
able); a Mallard that is reasonably similar in 
appearance to a wild Mallard and able to fly well 
suffices. Such a strain, used for flighting on 
shooting preserves, exists on commercial game 
farms and can be produced in nearly any quan- 
tity at reasonable costs, depending on demand.” 

Professional waterfowl managers and those 
who advocate the release of game-farm Mallards 
usually have different views on this controversial 
topic. For many years, wildlife biologists have 
not favored release programs. According to 
Phillips and Lincoln (1930:235), “Farm-reared 
Mallards are too tame to offer satisfactory sport 
and wild-caught stock soon degenerates in con- 
finement.” The USFWS (1992) expressed concern 
that game-farm Mallards breeding with wild 
Mallards would alter the genetic composition of 
wild populations. This office suggested that the 
future of wild-stock Mallards could be threat- 
ened in areas where large numbers of game-farm 
birds are released. The Mississippi Flyway 
Council and its Technical Section (1990b) offi- 
cially opposed the release into the wild of pen- 
reared or wild-strain, captive-reared Mallards. 
Generally, studies have concluded that game- 
farm Mallards have inferior survival and repro- 
duction in environments that do not maintain 
wild birds (Stanton et al. 1992). Releasing game- 
farm birds into the wild increases concerns for 
hybridization with wild stock, nuisance prob- 
lems, disease transmission, competition, and 
interference with biological surveys (Gray and 
Jacobs 1995). 

A program was conducted in Illinois from 
1955 to 1965 in which almost 80,000 game-farm 
Mallards were released throughout the state. 
During this period, over 2.4 million Mallards 
were harvested in the state, and game-farm 


birds contributed less than | percent of the 
total. In 1986, the IDOC Division of Wildlife 
Resources developed a position statement on 
the release of game-farm Mallards (Thornburg 
1990:205): “When large numbers of hand-reared 
mallards are released in a local area, a signif- 
icant number may be taken by hunters that fall 
and small numbers survive and attempt to nest 
the following year. Some ducklings are pro- 
duced, but the number is insufficient to main- 
tain a viable breeding population. When 
releases cease, mortality exceeds production 
and the population dwindles and disappears. . . 
the Division of Wildlife Resources does not 
endorse such activities. ... The Division encour- 
ages concerned citizens to become involved in 
other waterfowl related activities which might 
have more long-term benefits. These would 
include efforts to preserve and restore mid- 
migration waterfowl habitat in Illinois and 
efforts to improve the nesting success of resi- 
dent wood ducks through the construction and 
erection of artificial nesting structures” (Photo 
10-21). The IDOC also expressed concern that 
captive flocks can act as a reservoir for disease, 
which may be transmitted to wild populations: 
they may even act as live decoys for hunters who 
could then be in violation of hunting regulations 
(Thornburg 1990). Davidson and Nettles (1995) 
concluded that substantial justification existed 
for wildlife biologists to be concerned about dis- 
ease transfer from game-farm Mallards to wild 
birds. 

Mallard release programs have been popular 
in various states throughout the Atlantic Flyway. 
However, in 1981 the Pennsylvania Game 
Commission questioned the effectiveness of its 
Mallard release program. From 1976 to 1978, 
over 11,000 game-farm ducks and 2,300 wild 
Mallards were banded and released. The 
Commission discovered that nonhunting mor- 
tality was a major problem with game-farm 
ducks because band recoveries were only half 
that of wild Mallards. Game-farm birds con- 
tributed only 1.9-2.5 percent of the total 
Pennsylvania Mallard harvest. Hunters har- 
vested approximately 1,000-2,000 game-farm 
ducks for every 10,000 released. The 
Commission concluded, “Wild mallards give a 
better return to the hunter, are longer lived, and 
have better reproductive potential. Putting a 
game-farm duck in the hunter's bag is expensive. 
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Photo 10-21. Most biologists agree with studies demonstrating that funds and efforts expended in the 
release of game-farm Mallards are better spent on management, restoration, and preservation of waterfowl 
habitat and on enhancing the nesting success of Wood Ducks and Giant Canada Geese. 


This money could be better spent providing suit- 
able habitat for wild waterfowl.” As a result of 
this study, the Commission’s waterfowl staff rec- 
ommended that the Mallard release program be 
discontinued (Pennsylvania Game Commission, 
unpubl. info.). 

The Department of Natural Resources (DNR) 
in Maryland, private groups, and individuals 
have released as many as 120,000-—140,000 
game-farm Mallards annually along the eastern 
shore of Chesapeake Bay (Soutiere 1989). These 
releases, initiated in the late 1940s and 1950s, 
were intended to establish local breeding popu- 
lations that would add to the number of wild 
Mallards and provide increased hunting oppor- 
tunities (Stanton et al. 1992). Maryland’s DNR 
released between 2,700 and 28,400 captive- 
reared Mallards each year from 1974 to 1993 
when the program was discontinued (LJ. 
Hindman, Maryland Department of Natural 
Resources, pers. comm.). Hindman et al. (1992) 
estimated the average cost of a state-released 
Mallard in the hunters’ bag at $43.87. Heusmann 
(1991) reported that Mallards nested throughout 
the state, but survival rates of young were low, a 


characteristic of game-farm ducks. Private 
releases of game-farm ducks continue in 
Maryland but are not regarded as an effective 
management technique among biologists. A 
Maryland wildlife biologist remarked, “Sure, you 
will increase the numbers of birds to be shot in 
the fall. But if you want to increase the breeding 
population and the long-term population, you 
need to work on the habitat” (Kirwin 1984:10A). 
Brakhage (1953) and Stanton et al. (1992) came 
to the same conclusion. According to Hindman 
et al. (1992), captive-reared Mallards con- 
tributed little to Maryland’s total duck harvest 
(<6%). In 1993, the USFWS released through the 
Federal Register a notice of intent to review 
regulations pertaining to the release and harvest 
of captive-reared Mallards (U.S. Department of 
the Interior 1993); the review remained pending 
in 1999. 


Wild-strain Mallards 

The release of hand-reared, wild-strain 
Mallards has been questioned as well. High 
mortality and poor recruitment have prevented 
these Mallards from sustaining their popula- 


454 Waterfowl of Illinois 


tions without annual releases (Brakhage 1953; 
Sellers 1973; Bailey 1979). 

Hand-reared, wild-strain Mallards were 
released by Bailey (1979) at two study areas on 
the Delta Marsh to determine if breeding popu- 
lations could be increased with birds perhaps 
better suited for release than game-farm strains. 
He found that during the 2 years of this study, 
between zero and about 15 percent of the birds 
produced broods. In a similar study, Lee and 
Kruse (1973) released young hand-reared, wild 
Mallards in North Dakota. They reported a 79 
percent increase in breeding pairs and a 93 per- 
cent increase in young produced on their study 
area the year after release; however, they 
believed that the releases were not the sole 
reason for the increases but that improvement 
in habitat conditions was important as well. A 47 
percent decrease in the population and a 58 per- 
cent decrease in the number of young produced 
was observed the second year after release as a 
result of drought conditions. Yerkes and Bluhm 
(1998) evaluated the release of captive-reared, 
wild-strain, female Mallards to increase local 
breeding populations in southwestern Manitoba 
and concluded that this management technique 
was not viable. Batt and Nelson (1990:560) 
expressed their opinion on the role of hand- 
reared, wild-strain Mallards in breeding water- 
fowl management by concluding, “There is a 
consistent pattern showing that surviving hand- 
reared birds experience markedly lower breeding 
success than their wild counterparts. No studies 
were discovered that demonstrated an improve- 
ment over time in the reproductive success of 
hand-reared hens.” 

The Mississippi Flyway Council Technical 
Section (1990b:97) reported, “The scientific liter- 
ature indicates that the release of hand-reared 
mallards is not a biologically responsible 
approach to improving mallard populations. We 
are concerned that these programs will detract 
from habitat programs recommended in the 
North American Waterfowl Management Plan... . 
The Mississippi Flyway Council opposes pro- 
grams that involve the extensive release of wild- 
strain, hand-reared ducks.” Batt and Nelson 
(1990:566-567) provided their views on the 
release of hand-reared, wild-strain mallards: “The 
use of hand-reared wild-strain mallards to 
restore breeding populations is not supported by 
the published literature. Studies have demon- 


strated inferior survival and reproductive capa- 
bilities of such birds released into the same envi- 
ronment that is incapable of maintaining wild 
populations. Clearly, the factors that caused 
these declines will even more relentlessly deci- 
mate the hand-reared stock. The recovery of wild 
populations is limited by habitat quality, not 
availability of breeding stock... . Hand-reared 
birds offer little hope of contributing to breeding 
mallard conservation and have no potential of 
contributing to the broader goals of waterfowl 
and wetlands conservation.” 


LEAD POISONING IN 
ILLINOIS WATERFOWL: A 
STORY WORTH REMEMBER- 
ING 

The USFWS determined that the use of lead 
shot in waterfowl hunting posed an unnecessary 
risk to certain migratory birds, especially water- 
fowl and Bald Eagles (U.S. Department of the 
Interior 1986). Accordingly, waterfowl hunters 
throughout the United States began to convert 
to nontoxic (steel) shot in the early 1970s; their 
use of steel shot culminated with its required 
use nationwide in the 1991 season. In Illinois, 
nontoxic shot was first required in some areas in 
1977, was used at low levels from 1979 through 
1984, and then at relatively high and progres- 
sively increasing levels to 1991 (Fig. 10-6). In 
Canada, nontoxic shot was required for waterfowl 
hunting on all federal areas during the 1996 sea- 
son and for most migratory bird hunting near 
wetlands in 1997 and nationwide in 1999. In addi- 
tion to steel, bismuth-tin became an approved 
nontoxic shot. It was temporarily approved in the 
United States for the latter part of the 1994-1995 
waterfowl season and the 1995-1996 and 
1996-1997 hunting seasons; it received final 
approval for seasons thereafter. Tungsten-iron 
shot was given temporary approval by the USFWS 
for the 1997-1998 and 1998-1999 waterfowl sea- 
sons; tungsten-matrix and tungsten-polymer 
shot were also granted temporary approval for 
the 1998-1999 hunting season. 

Future generations of waterfowl enthusiasts 
will undoubtedly appreciate the many biologists 
who worked long and hard to accumulate data 
and provide the insights that led to regulations 
that have eliminated the major human-induced 
disease in waterfowl populations. The story of 


that endeavor is worth telling and remembering. 
More in-depth information is provided in 
Anderson and Havera (1989). 

For more than a century, waterfowl had 
ingested spent lead shot while feeding and suf- 
fered lead poisoning as a result. First noticed in 
Texas about 1874, the disease was documented 
in North Carolina before 1901, in Washington 
before 1908, in Virginia and Utah in 1915, in 
Indiana, Oregon, Louisiana, Arkansas, and 
Michigan by 1928, and in South Dakota by 1935 
(Bellrose 1959). The first recorded lead 
poisoning die-off in Illinois occurred in January 
1940 along the Illinois River at Henry; 200-300 
Mallards were affected (Bellrose 1959). Most 
die-offs occurred during the late fall and early 
winter months after the close of the hunting 
season. At that time, waterfowl return to feed in 
areas that have been hunted and where spent 
shot is plentiful. Because waterfowl make lim- 
ited use of those areas during the hunting 
season, the food supply often remains relatively 
abundant and proves attractive when the 
hunting season ends (Photo 10—22a, b, c). 

In his definitive study of lead poisoning, 
Bellrose (1959) concluded that annual losses 
attributable to lead poisoning totaled 2-3 per- 
cent of the fall population of waterfowl in North 
America, that the disease occurred more com- 
monly in the Mississippi Flyway than in the 
other flyways, and that the Mallard—the most 
heavily hunted species—was the principal 
victim. His estimates of losses among the fall 
population of Mallards were 4 percent in the 
Mississippi Flyway and 3—4 percent in the other 
three flyways. The state endangered (federally 
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Figure 10-6. Percentage of waterfowl harvest in 
nontoxic (steel) shot zones in Illinois and in the 
United States from 1972 to 1991. 
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threatened) Bald Eagle, a winter resident in 
Illinois, also suffered from lead poisoning 
acquired by ingesting shot as it fed on hunter- 
crippled and lead-poisoned waterfowl (U.S. 
Department of the Interior 1986). 








PHOTOS BY RUSSELL BOONE AND STEPHEN P. HAVERA. 


Photos 10—22a and b. Waterfowl ingest spent shot 
by feeding in hunted areas. In the photos above, 
hunters discharge shot into waterfowl habitat. 
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PHOTO BY MICHELLE M. GEORGI. 





Photo 10-22c. During the hunting season, water- 
fowl feed in hunted areas before and after legal 
shooting hours. In addition, ducks and geese often 
feed there after the hunting season. Because spent 
shot is plentiful in these areas, birds were particu- 
larly vulnerable to lead poisoning. 
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Clinical symptoms of lead poisoning in water- 
fowl have been described in numerous publica- 
tions (e.g., Sanderson and Bellrose 1986) (Photo 
10-23). Neurological dysfunctions and other 
sublethal consequences have also been noted 
(Finley et al. 1976; Dieter and Finley 1978; Dieter 
1979; Roscoe et al. 1979; Sanderson et al. 1981; 
Rocke and Samuel 1991). 


Spent Shot in Soil and Sediment 

When soil samples were taken in Illinois dur- 
ing April-May 1982, the Casey Fork Sub- 
impoundment at Rend Lake had an abundance 





of spent shot (Anderson 1982). An average of 
37,700 pellets was found per acre (93,157/ha), a 
number that equates to one pellet per 1.16 
square feet (1/0.1 m’) of soil or sediment. During 














PHOTO (a) BY STEPHEN P. HAVERA; (b) FROM FRIEND 1987; 
(c), (d), AND (f) FROM JORDAN AND BELLROSE 1951; (e) 
PROVIDED BY THE ILLINOIS NATURAL HISTORY SURVEY. 





Photo 10-23. Indications of lead poisoning in 
waterfowl: (a) birds dying in hunted areas, (b) wings 
assuming a roof-shaped position over the back, (c) 
reduction in body weight, (d) food impaction of the 
proventriculus, (e) ingested shot in a duck gizzard, 
and (f) ingested shot in the gizzard of a duck as 
shown by X ray. 





August-September 1990, spent shot in the sedi- 
ment of ponds owned by two private hunting 
clubs in Lee County averaged 39,500 pellets per 
acre (97,605/ha) and ranged from 0 to 156,800 
per acre (0 to 387,453/ha) (Zielske 1991). A site, 
located downrange from a former clay target 
facility contained an average of 2.1 million pel- 
lets per acre (5.2 million/ha)—49 per square foot 
(527/m’). Plans to convert this site to a wetland 
were abandoned. 

Earlier data on the incidence of spent shot on 
waterfowl hunting areas outside of Illinois pro- 
vide a useful comparison. Spent shot in soil on 
24 areas in seven states and provinces ranged 
from 0 to 118,048 pellets per acre (0 to 
291,697/ha), with a median of 20,255 per acre 
(50,050/ha) (Bellrose 1959). In 1963, approxi- 
mately 30,000 pellets per acre (74,130/ha) were 
estimated for soils at Catahoula Lake, Louisiana 
(Wills and Glasgow 1964), and an estimated 
23,000 to 122,000 pellets per acre (56,833 to 
301,462/ha) were present in front of duck blinds 
at the Duck Creek Wildlife Area in Missouri 
(Fredrickson, Baskett, et al. 1977). During 
1974-1977, the soil in 8 of 25 national wildlife 
refuges in the Pacific Flyway had pellet densities 
in excess of 100,000 per acre (247,100/ha) (U.S. 
Department of the Interior 1986). Although the 
incidence that constitutes a hazard to waterfowl 
was never specifically defined, we believe the 
threshold to be about 20,000 pellets per acre 
(49 420/ha) or about one pellet per 2 square feet 
(1/0.2 m*) of soil. At that level, Mallards and 
other species that forage several inches into 
sediment can be expected to ingest spent shot 
at relatively high rates. The die-offs of 
3,400-3,500 Canada Geese at Horseshoe Lake 
and Union County wildlife management areas 
during January— February 1977 occurred on areas 
that had 17,424 and 44,431 spent pellets per acre 
(43,055 and 109,789/ha), respectively (Esslinger 
and Klimstra 1983). 


Ingested Shot 

The most widely used indicator of lead poi- 
soning in waterfowl is the incidence of ingested 
shot in the gizzard. To examine gizzards col- 
lected from hunter-harvested birds, X ray or 
fluoroscopy must be used to avoid missing shot; 
care must also be taken to distinguish between 
ingested and shot-in pellets (Montalbano and 
Hines 1978; Anderson and Havera 1985). It is 
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important to note that ingested shot provides 
conservative estimates of the prevalence of lead 
poisoning in waterfowl populations compared 
to the incidence of elevated concentrations of 
lead in their blood (Anderson and Havera 1989). 


Incidence of Ingested Shot. The incidence of 
ingested shot in Mallards, Lesser Scaups, and 
Canada Geese was determined from 1979 to 
1985 for collection sites, navigation pools, lakes, 
and some Illinois counties (Fig. 10-7) (Anderson 
and Havera 1989). These data suggested that 
waterfowl were exposed to lead poisoning on 
virtually all areas of the state where they were 
hunted. The 5.0 percent incidence of ingested 
shot in gizzards of hunter-harvested birds was 
generally used as the threshold for “excessive” 
lead poisoning in waterfowl populations (U.S. 
Department of the Interior 1986). The incidence 
of ingested shot in about 13,800 Mallards and 
1,400 Lesser Scaups harvested throughout 
Illinois during 1979-1985 averaged 5.9 percent 
and 6.9 percent, respectively. The incidence of 
ingested shot in approximately 900 Canada 
Geese harvested in southern Illinois during 
1981-1984 was 5.6 percent. 
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Figure 10-7. Areas in Illinois where gizzards were 


collected from waterfowl for determining the inci- 
dence of ingested shot, 1979-1985. 
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A historical comparison can be made with 
earlier data collected by Bellrose (1959). He 
reported an incidence of ingested shot in Illinois 
during 1938-1954 of 7.9 percent for about 5,300 
Mallards and 11.5 percent for 450 Lesser Scaups. 
The incidence among 500 Canada Geese har- 
vested in North America during the same years 
was 0.8 percent. The disease did not appreciably 
decrease in severity from 1938-1954 to 
1979-1985, and most monitoring programs 
underestimated its magnitude in wild popula- 
tions. A comparison can also be made over a 
larger geographical area of 10-22 states during 
1977-1984. Incidence of ingested shot in those 
areas averaged 8.1 percent for about 81,500 
Mallards, 12.5 percent for 5,700 Lesser and 
Greater Scaups, and 4.6 percent for 12,200 
Canada Geese (Sanderson and Bellrose 1986). 

Although most ingestion studies were con- 
ducted in fall when gizzards from harvested birds 
were available, waterfowl were subject to lead 
shot during other times of the year. Spring is an 
important time for waterfowl, especially with the 
physiological demands of migration and the 
approaching breeding season. Consequently, 
the incidence of ingested shot and elevated 
blood lead levels were examined for some 
species of diving ducks on Pool 19, a major 
staging area on the Mississippi River, during 
spring of 1985 and 1986 (Havera, Whitton, et al. 
1992). Incidences of ingested pellets (both lead 
and steel) during spring were higher than in fall 
for Lesser Scaups (28.8% vs. 4.9%) and Ring- 
necked Ducks (56.3% vs. 10.9%). More disturbing 
was finding that levels of lead in blood exceeded 
background amounts in 52.9 percent of 
Canvasbacks, 38.8 percent of Lesser Scaups, and 
70.6 percent of Ring-necked Ducks sampled dur- 
ing this critical period. 


Presence of Nontoxic Shot. The ingestion of non- 
toxic shot by waterfowl—and therefore the 
reduction of lead poisoning—is directly related 
to the use of nontoxic shot for waterfowl hunting 
(Anderson et al. 1987). However, spent lead 
pellets in nontoxic shot areas remain potentially 
available to waterfowl, although cultivation 
reduces the availability of spent shot by 280 per- 
cent in some areas (Fredrickson, Baskett, et al. 
1977; Esslinger 1979). Of 813 Mallard gizzards 
with ingested shot collected throughout Illinois 
during 1979-1985, 20.9 percent contained >1 
nontoxic (steel) pellets (Anderson and Havera 


1989). One or more nontoxic pellets were found 
in 20.8 percent of 96 Lesser Scaup gizzards that 
contained ingested shot and in 24.0 percent of 
50 Canada Goose gizzards with ingested shot. 
For comparison, on areas where nontoxic shot 
was used extensively for waterfowl hunting 
(required by law or used voluntarily), 46.2 
percent of the Mallards with ingested shot had 
>1 nontoxic pellets; on areas where only lead 
shot was used, the value was 17.7 percent for 
nontoxic pellets. For Canada Geese, the values 
averaged 25.0 percent on steel shot areas and 0 
percent on lead shot areas. 


Lead Poisoning Die-offs 

Findings from many field studies documented 
that lead poisoning occurred throughout 
Illinois, that the disease was more prevalent on 
some areas than others, and that it periodically 
resulted in highly visible “die-offs.” The findings 
also demonstrated that most groups of water- 
fowl—dabbling ducks, diving ducks, and 
geese—are susceptible to lead poisoning. 
Throughout most of the twentieth century, lead- 
poisoning deaths caused a slow and, for the 
most part, unnoticed drain on virtually all fall, 
winter, and spring populations of waterfowl in 
Illinois. Only when the death rate exceeded the 
ability of scavengers and predators to remove 
the carcasses were the losses recognized as a 
lead poisoning die-off. 

From 1977, when the first nontoxic shot zones 
were selected for waterfowl, until 1990, biolo- 
gists documented 19 lead poisoning die-offs in 
10 areas of the state (Fig. 10-8) (Anderson and 
Havera 1989; Zielske 1991). Although Canada 
Geese and Mallards were the most frequent 
victims, other species of ducks, as well as 
American Coots, also died of lead poisoning. 
The largest die-off occurred on refuges in south- 
ern Illinois during January and February 1977, 
when an estimated 3,400-3,500 Canada Geese 
succumbed. Other die-offs involved losses of a 
few dozen to 600 birds. All die-offs occurred dur- 
ing the winter months or early spring, and most 
were associated with deep snow and cold tem- 
peratures that placed additional stress on 
unhealthy birds. 

Although the 19 documented cases of lead 
poisoning die-offs of waterfowl in Illinois during 
1977-1990 evoked strong emotional responses 
from biologists and sportsmen alike, such 
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Figure 10-8. Illinois areas in which waterfowl die- 
offs attributed to lead poisoning were identified, 
1977-1990 (Anderson and Havera 1989; Zielske 
1991). The year of the die-off is given in parentheses. 


deaths represented only a small portion of birds 
falling victim to the disease. Sick birds seek iso- 
lation and dense cover (Sanderson and Bellrose 
1986) and consequently are difficult to find 
(Humburg et al. 1983; Stutzenbaker et al. 1983). 

The deposition of lead shot in the environ- 
ment as a result of waterfowl hunting is past for 
the United States, Canada, some European 
countries, and parts of Australia. Although 
waterfowl can contract lead poisoning in areas 
where lead pellets have been deposited over the 
years, unnecessary losses of waterfowl and other 
birds will decline with the use of nontoxic shot. 
The continued development of a variety of non- 
toxic shot will provide waterfowl hunters with a 
wider selection of shotgun shells. 


SUMMARY 

The management of waterfowl and their habi- 
tats has evolved throughout the past century. 
The acquisition of strategically located public 
refuges has complemented those established by 
private clubs. We have increased our knowledge 
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about the nutritional needs of various species of 
waterfowl and how to satisfy those needs 
through such practices as moist-soil manage- 
ment and establishing greentree reservoirs. Our 
understanding of the biology of waterfowl has 
been expanded through inventory and banding 
programs. The effects of various hunting season 
parameters have been evaluated by biologists, 
and the preferences and opinions of hunters 
have been solicited through questionnaires. 
Managers and waterfowl enthusiasts have been 
successful in increasing local populations of 
Wood Ducks and Giant Canada Geese through 
the deployment of artificial nesting structures. 
We have made great strides in our ability to 
manage waterfowl populations in recent 
decades. 

We may never know as much as we wish about 
some facets of waterfowl biology or manage- 
ment, and there may be aspects of waterfowl 
behavior that we may not fully understand in our 
lifetimes. But there are certain qualities of 
human behavior and temperament that will 
encourage us to continue to do whatever we can 
to enhance and nurture our waterfowl and wet- 
land resources; those attributes are appreciation, 
concern, and desire. As long as we demonstrate 
and employ these characteristics, waterfowl 
populations and their habitats will benefit. 
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What Lies Ahead for 
Illinois Waterfowl? 


What does the future hold for those of us inter- 
ested in waterfowl, wetlands, and our natural 
resources? The past was glorious for waterfowl 
in Illinois. The extensive Kankakee and 
Winnebago marshes and smaller wetlands 
graced the landscape of central and northern 
Illinois; the bottomland sloughs and _ forests 
filled the floodplains of the many rivers winding 
through and bordering the state; elegant bald- 
cypress and tupelo gum swamps reigned in 
southern Illinois; and the pristine bottomland 
lakes of the Illinois Valley anchored the fall and 
spring passage of waves of waterfowl (Photo 





11-1). As noted in the history of waterfowl regu- 
lations presented earlier (see Table 2-2 in 
Chapter 2, “Waterfowl Hunting”), there was con- 
cern about the future of waterfowl even at the 
beginning of the twentieth century. The degrada- 
tion of wetland habitat through drainage and 
clearing that was well under way, the legality of 
market hunting, and the absence of hunting reg- 
ulations were areas of concern. Before the turn 
of the century, Yorke (1899:64) wrote: “The glory 
of the shooting throughout the state of Illinois, 
once teeming with wildfowl the roar of whose 
wings could be heard for miles, has gone into 
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Photo 11-1. Dedicated sportsmen and conservationists anticipate the future of waterfowl and wetlands with 


anxious expectations and some trepidation. 


462 Waterfowl of Illinois 


history as a thing of the past. ... Cultivation, 
drainage, increase of population and railways 
have certainly been great agents in causing this 
sad duck loss; although, shooting before sunrise 
and after sunset, and long shots upon the haz- 
ard of chances have done their share in days 
past.” 


DIMINISHING WETLANDS 

Indeed, Illinois has changed since the days 
when Yorke, Lincoln, Leopold, Uhler, and 
Bellrose recorded their observations and 
findings in the early years of this century. Illinois 
has lost most of her natural wetlands, and the 
quality of those remaining has been affected by 
sedimentation and other human impacts. 
Illinois is now an intensively row-cropped state, 
often with little waste grain remaining in the 
fields because of postharvest tillage. At the 
same time, reservoirs, power plant cooling lakes, 
borrow pits along interstate highways, and farm 
ponds provide new waterfowl habitat. 

We often fail to realize that past generations 
shared many of the same concerns that trouble 
us today. For example, when contemplating the 
future of waterfowl in the Mississippi Flyway in 


oes: 





1962, the International Migratory Bird Com- 
mittee issued this widely endorsed goal: “To 
maintain waterfowl population levels within the 
bracket of high and low populations during the 
period of 1950 through 1956” (Hawkins 
1964:206). Hawkins (1964:206) responded as 
follows: “Realistic, too, is acceptance of the fact 
that we cannot hope to restore duck numbers to 
peaks attained in the good old days. The human 
population explosion and irreversible land 
development have changed all that. The best we 
can hope for is to hold the line.” 

The general consensus among biologists is 
that the most important problem facing ducks is 
the continuing loss and degradation of habitat 
(Photo 11-2). Although the majority of geese, 
aside from Giant Canadas, breed in the Arctic 
and subarctic where habitats have experienced 
little human activity thus far, the nesting areas 
for many species of ducks have undergone 
immense change (Photo 11-3). Migration and 
wintering areas for both ducks and geese have 
been adversely affected as well. however, there 
have been many improvements on wintering 
grounds for geese. Increased food on new state 
and federal refuges contributed to the increase 
in numbers of white-cheeked geese. On the 
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Photo 11-2. The critical factor determining future numbers of waterfowl in North America is the amount and 


quality of wetland habitat. 
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Photo 11-3. Thus far, the northern breeding grounds of Canada Geese wintering in the Mississippi Flyway 
have experienced little impact by man. 


breeding grounds for ducks, habitat improve- 
ments are necessary through preservation and 
restoration of wetlands, changes in agricultural 
practices to provide adequate vegetation for 
nesting, and management practices to increase 
nesting success and population recruitment 
rates. Habitat restoration and management, 
along with harvest restraint, are required to 
maintain or increase duck numbers (Nelson 
1989: Sparrowe and Patterson 1987; Sparrowe 
and Babcock 1989; Caswell et al. 1992). 


The Conterminous United States 

Dahl (1990) estimated that there were 221 
million acres (89 million ha) of wetlands in what 
was to become the conterminous United States. 
Of this acreage, 62.5 million (25.3 million ha) 
would have fallen in the Atlantic Flyway, 110.7 
million (44.8 million ha) in the Mississippi 
Flyway, 36.1 million (14.6 million ha) in the 
Central Flyway, and 11.7 million (4.7 million ha) 
in the Pacific Flyway. The estimate of wetlands in 
the contiguous 48 states in the mid-1970s was 
105.9 million acres (42.9 million ha) (Dahl and 
Johnson 1991). Between the mid-1950s and the 


mid-1970s, about 11 million acres (4.5 million 
ha) of wetlands were lost: at the same time, 2 
million (0.8 million ha) new acres had been 
created (Tiner 1984). Of the approximately 
458,000 acres (185,350 ha) lost each year during 
this period, 87 percent went to agriculture and 
the remainder to industrial and urban develop- 
ment. Drainage of inland marshes was most 
pronounced in the Prairie Pothole Region of the 
Dakotas and Minnesota whereas forested wet- 
lands suffered most in the Lower Mississippi 
Valley (Tiner 1984). 

By the mid-1980s, wetlands occupied about 5 
percent of the land area of the conterminous 
United States (Dahl and Johnson 1991). There 
were 103.3 million acres (41.8 million ha) of wet- 
lands: 97.8 million acres (39.6 million ha) of 
freshwater wetlands and 5.5 million acres (2.2 
million ha) of coastal wetlands. Over 2.6 million 
acres (1.1 million ha) of wetlands were lost 
between the mid-1970s and the mid-1980s, an 
average annual loss of approximately 290,000 
acres (117,361 ha). This loss was a decrease from 
the rate of 458,000 acres (185,350 ha) per year 
found between the mid-1950s and the mid- 


464 Waterfowl of Illinois 


1970s. During the mid-1970s to the mid-1980s, 
conversion of wetlands to agricultural land 
decreased to 54 percent from the 87 percent 
experienced during the period of the mid-1950s 
to the mid-1970s. The lower 48 states had lost 
an estimated 53 percent of their original wet- 
lands by the 1980s. The percentage of original 
wetlands lost in each flyway was approximately 
40 percent in the Atlantic, 61 percent in the 
Mississippi, 48 percent in the Central, and 61 
percent in the Pacific. Twenty-two states had lost 
at least 50 percent of their original wetlands, 
and 10 states, including Illinois, Arkansas, 
Indiana, lowa, Kentucky, Missouri, and Ohio in 
the Mississippi Flyway, had lost 70 percent or 
more (Dahl 1990). 


Canada 

Rates of annual wetland drainage were lower 
in Canada than in the United States (Sparrowe et 
al. 1989). however, over 18 million acres (7.3 
million ha) of Canadian wetlands have been con- 
verted to other uses (U.S. Fish and Wildlife 
Service and Canadian Wildlife Service 1989). As 
much as 40 percent of prime waterfowl nesting 
areas in Canada have been destroyed and only 
about 12 percent of the original natural grass- 
lands remain (U.S. Fish and Wildlife Service and 
Canadian Wildlife Service 1987). In Prairie 
Canada during 1986-1996, from 20.0 to 45.7 per- 
cent of the basins and 76.1 to 87.6 percent of the 
margins of the ponds examined were adversely 
affected by agricultural practices each year 
(Caswell and Bazin 1997). Much of the native 
parkland and grassland in the Canadian prairies 
has been altered (Rowe and Coupland 1984; J.B. 
Miller 1986). 


Illinois 

The amount of presettlement wetlands in 
Illinois was conservatively estimated to be 8.2 
million acres (3.3 million ha), about 23 percent 
of the state (see Table 3-1 in Chapter 3, 
“Waterfowl Habitat”). Suloway and Hubbell 
(1994) estimated that over 1.7 million acres (0.7 
million ha) of wetlands and deepwater habitat 
were found in Illinois during the 1980s: 71 per- 
cent wetlands and 29 percent deepwater habitat. 
These authors concluded that wetlands and 
deepwater habitat represented 4.9 percent of 
Illinois; of this, 3.0 percent (1,068,612 acres, 
432,461 ha) was classified as natural habitat and 


1.9 percent (686,714 acres, 277,909 ha) was 
determined to be modified/artificial habitat. 
Only 60.9 percent (1,068,612 acres, 432,461 ha) 
of the 1.7 million acres (0.7 million ha) of wet- 
lands and deepwater habitat in Illinois during 
the 1980s was classified as natural. About 11.1 
percent (917,765 acres, 371,414 ha) of the pre- 
settlement wetlands of Illinois remain, covering 
approximately 2.6 percent of the state. 
Furthermore, much of the remaining natural 
habitat has been severely reduced in quality as a 
result of sedimentation, pollution, or other 
negative impacts from modern society. 


HABITAT PROGRAMS 
TO THE RESCUE 

A nucleus of habitat has been set aside for the 
benefit of waterfowl. By 1974, over 11 million 
acres (4.5 million ha) of federal and state aquatic 
habitat providing benefits to waterfowl were pre- 
sent in the lower 48 states and over 2.7 million 
acres (1.1 million ha) were under federal or 
provincial jurisdiction in Canada (Sanderson 
1980). Offering hope for the future of waterfowl in 
Illinois and North America are the increasing 
number of federal, state, private, and joint pro- 
grams that address the loss of wetlands (Photo 
11-4). Canada also recognizes the importance of 
wetlands. In 1992, its federal government 
released the Federal Policy on Wetlands 
Conservation; its objective was to promote the 
conservation of Canada’s wetlands and to sustain 
their ecological and socioeconomic functions 
both in the present and in the future (Great Lakes 
Wetlands 1992). The implementation of these 
programs in North America will further reduce the 
rate of wetland loss. This reduction is fortunate as 
the growing human populations in North 
America and the world exert increasingly greater 
demands on our land and water resources. 


Federal Programs 

In the past, the primary method of acquiring 
wetlands had been through land acquisition by 
federal and state agencies. Federal protection of 
wetlands by regulating certain uses was pro- 
vided in Section 10 of the Rivers and Harbors Act 
of 1899 and in Section 404 of the Clean Water 
Act of 1977. Section 404 establishes procedures 
for issuing permits for certain activities in wet- 
lands in order to avoid or minimize negative 
impacts on wetlands or to mitigate or offset 
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Photo 11-4. Waterfowl are benefited by several programs that address the loss of wetland habitat in North 


America. 


losses when losses are deemed necessary. 

The Migratory Bird Conservation Fund 
includes two land acquisition programs. All 
acquisitions become part of the National 
Wildlife Refuge System, including the major 
areas for migratory birds purchased under the 
authority of the Migratory Bird Conservation Act 
of 1929 and the waterfowl production areas and 
perpetual easements acquired under the 
authority of the Migratory Bird Hunting Stamp 
Act of 1934 (Sparrowe et al. 1989). Since 1934, 
the federal duck stamp (the Migratory Bird 
Hunting and Conservation Stamp) has gener- 
ated over $500 million and helped to preserve 
more than 4.4 million acres (1.8 million ha) of 
migratory bird refuge and nesting habitat 
through the purchase of easements and fee title 
(Elliott and Rose 1997). About 98 cents of each 
dollar raised through the sale of federal duck 
stamps is used to purchase migratory waterfowl 
habitat (Vickery and Dreiband 1991). 

Most of the significant waterfowl habitat under 
federal control is part of the National Wildlife 
Refuge System. The total area of wetlands in that 
system is approximately 33.5 million acres (13.6 
million ha), with about 4.6 million acres (1.9 mil- 


lion ha) located in the lower 48 states (Photo 
11-5) (Sparrowe et al. 1989). Additionally, the fed- 
eral government owns about 663,000 acres 
(268,312 ha) of waterfowl production areas and 
has over 1.6 million acres (0.6 million ha) of land 
under perpetual conservation easements in 186 
counties of Montana, North Dakota, South 
Dakota, Nebraska, Minnesota, lowa, Wisconsin, 
andeMichigane( DG. Hultmany) US) Fish sand 
Wildlife Service, pers. comm.). Sanderson (1980) 
reported that as of 30 June 1974, more than 5.8 
million acres (2.3 million ha) of aquatic habitat 
were wetlands belonging to the National Wildlife 
Refuge System or on waterfowl production areas 
that provide substantial benefits to waterfowl; 
about 1.3 million of these acres (0.5 million ha) 
were in the Mississippi Flyway. 

During the 1960s, the U.S. Fish and Wildlife 
Service (USFWS), through the Wetland Loan Act 
of 1961, began an aggressive wetland acqui- 
sition program on private lands in the prairie 
region of the United States. Receipts from 
federal duck stamps, monies from the Land and 
Water Conservation Fund established in 1964, 
and other sources of revenue have been used by 
the USFWS for land acquisition during the past 
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Photo 11-5. Lake Chautauqua in the federal Illinois River Wildlife and Fish Refuge System offers sanctuary to 
waterbirds in the central section of the Illinois River valley. 


30 years (Payne and Wentz 1992). 

The U.S. Department of Agriculture (USDA) 
administers several programs that preserve 
waterfowl habitat. The Water Bank Act of 1970 
was a significant step and allowed $10 million 
each year for the department to make payments 
under 10-year leases to private landowners to 
protect waterfowl nesting areas, principally in 
Minnesota and the Dakotas, and wintering 
habitat. Through 1986, approximately 560,000 
acres (226,629 ha) of wetlands were incorpo- 
rated into the Water Bank Program (Sparrowe et 
al. 1989). In 1994, this program was eliminated 
by the appropriations committees but granted a 
one-year reprieve by the agricultural committees 
(Outdoor News Bull. 1994). The Water Bank 
Program was eliminated entirely in the Federal 
Agricultural Improvement and Reform Act of 
1996 (Delta Waterfowl 1996). 


North American Waterfowl Management Plan. 
Even with existing successful programs, 
including wetland acquisition through duck 
stamp programs and the efforts of Ducks 
Unlimited, nesting and wintering areas were 
insufficient to maintain abundant waterfowl 


populations (Sparrowe et al. 1989). More than 75 
percent of the ducks are produced in Canada, but 
more than 75 percent of the demand for these 
ducks is in the United States (Sparrowe et al. 
1989). As a result of loss of habitat and declining 
waterfowl populations, the North American 
Waterfowl Management Plan, an agreement 
between the United States and Canada, was 
signed on 14 May 1986 (Photo 11-6). The plan 
sets a 15-year “blueprint for action” (Nelson et al. 
1991:439) to ensure the survival of waterfowl 
populations and to enhance and protect high- 
quality wetland habitat in North America (U.S. 
Fish and Wildlife Service and Canadian Wildlife 
Service 1987). The plan calls for one of the largest 
modifications of landscapes ever attempted in 
North America (Clark and Nudds 1991). It is the 
most innovative cooperative international natu- 
ral resources program ever undertaken in wildlife 
management (Nelson 1989). Mexico agreed to 
participate in 1989 and became a full signatory in 
1994 (Petrie 1995b). 

The North American Waterfowl Management 
Plan began with the formulation of several 
population goals, which remain in their original 
form today. One goal is to “maintain the current 
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Photo 11-6. The North American Waterfowl Management Plan is a coordinated monumental effort to pre- 
serve high-quality wetland habitat to sustain acceptable waterfowl population levels. 


diversity of duck species throughout North 
America and, by the year 2001, achieve a 
breeding population of at least 62 million during 
years with average environmental conditions. 
This would support a fall flight of more than 100 
million birds” (U.S. Fish and Wildlife Service et 
al. 1994:10). A second goal is to achieve speci- 
fied breeding population numbers of the 10 
most common species of ducks in the surveyed 
mid-continent area (see Fig. 6-2, Chapter 6, 
“Migration, Distribution and Abundance”). A 
third goal is to “attain a black duck wintering 
population index of 385,000 birds in the Atlantic 
and Mississippi flyways by the year 2001” (U.S. 
Fish and Wildlife Service et al. 1994-10). 

After the duck population goals were estab- 
lished, specific habitat objectives were created 
for reaching those goals. In 1992, the overall 
habitat objective for the North American 
Waterfowl Management Plan encompassed 28 
million acres (11 million ha) at an estimated 
cost of $6 billion (U.S. Fish and Wildlife Service 
and Canadian Wildlife Service 1992). However, in 
1994, a detailed analysis of habitat needs was 
undertaken and a revision of the original objec- 


tives resulted. The 1994 update called for the 
protection of over 11 million acres (4.5 million 
ha), the restoration of over 5 million acres (2.0 
million ha), and the enhancement of almost 10 
million acres (4.0 million ha) of waterfowl habi- 
tat (U.S. Fish and Wildlife Service et al. 1994). In 
addition to benefiting waterfowl and wetlands, 
the North American Plan provides significant 
advantages to a variety of other animal species 
dependent on wetlands. The Plan recommends 
going directly to the private landowners who 
control areas important to waterfowl. 

Because of the enormous scope of the North 
American Plan, it was divided into regional pro- 
jects or “joint ventures.” Each joint venture 
develops specific objectives for a particular area. 
Seven habitat joint ventures were begun in the 
United States and two in Canada from 1987 
through October 1990 (Nelson et al. 1991). By 
1994, 13 habitat joint ventures and 2 species 
(American Black Duck and Arctic Goose) interna- 
tional joint ventures were in operation (U.S. Fish 
and Wildlife Service 1995). 

The joint venture concept is dependent “on 
the development of partnerships to pool 
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resources that maximize financial, organizational 
and other in-kind support toward a common set 
of objectives” (Nelson et al. 1991:440). Each joint 
venture has multiple partners, including federal, 
provincial, and state agencies as well as county, 
municipal, and other units of local government 
and universities. The private sector is repre- 
sented by conservation organizations, corporate 
officials, and individuals. Each joint venture has 
made significant progress toward accomplishing 
its habitat objectives. 

The United States Prairie Pothole Joint 
Venture incorporates eastern Montana, North 
Dakota, South Dakota, Minnesota, and lowa— 
areas of important waterfowl breeding habitat. 
Its objectives include the protection of over 1.5 
million acres (0.6 million ha) of wetland ecosys- 
tems (wetlands and adjacent upland habitats), 
the restoration of over 740,000 acres (299,474 
ha), and the enhancement of over 3.5 million 
acres (1.4 million ha) (U.S. Fish and Wildlife 
Service et al. 1994). Currently, 370,000 acres 
(149,737 ha) have been protected, 109,000 acres 
(44,112 ha) have been restored, and 419,000 
acres (169,567 ha) have been enhanced (D.A. 
Smith, U.S. Fish and Wildlife Service, pers. 
comm.). 

The Canadian Prairie Habitat Joint Venture 
incorporates the prairie and parkland regions of 
Manitoba, Saskatchewan, and Alberta, areas of 
important breeding habitat for Mallards, 
Northern Pintails, Blue-winged Teals, and other 
prairie ducks. This joint venture proposes to pro- 
tect and enhance 3.6 million acres (1.5 million 
ha) of prairie habitat, the largest habitat compo- 
nent of the total plan (U.S. Fish and Wildlife 
Service et al. 1994). Currently, about 823,000 
acres (333,064 ha) have been included through a 
variety of cooperative programs (D. Bridgett, 
Canadian Wildlife Service, pers. comm.). 

The Lower Mississippi Valley Joint Venture 
includes portions of 10 states: Mississippi, 
Louisiana, Arkansas, Texas, Oklahoma, 
Tennessee, Kentucky, Missouri, Illinois, and 
Indiana. Its objectives are to protect at least 
473,000 acres (191,420 ha), to restore 864,000 
acres (349,656 ha), and to enhance 1,182,000 
acres (478,349 ha) of important wintering habitat 
(U.S. Fish and Wildlife Service et al. 1994). 
Currently, about 318,000 acres (128,693 ha) have 
been provided direct protection, 112,000 acres 
(45,326 ha) have been restored, and 105,000 


acres (42,493 ha) have been enhanced (D.A. 
Smith, U.S. Fish and Wildlife Service, pers. 
comm.). 

Other joint venture projects are the Central 
Valley in California; the Pacific Coast extending 
from the northern coast of British Columbia 
along the coast of Washington and Oregon to 
northern California; the Intermountain West 
containing parts of the Canadian province of 
British Columbia and 11 western states; the Gulf 
Coast extending from Mexico to Alabama; the 
Atlantic Coast extending from Maine to South 
Carolina; the Lower Great Lakes/St. Lawrence 
including portions of eastern Michigan, Ohio, 
Pennsylvania, New York, and Vermont that 
border the Great Lakes and the St. Lawrence 
River Basin, the Playa Lakes including portions 
of Texas, New Mexico, Oklahoma, Kansas, and 
Colorado; the Canadian Eastern Habitat 
including portions of Ontario, Quebec, New 
Brunswick, Nova Scotia, Prince Edward Island, 
and Newfoundland; the Rainwater Basin of 
south-central Nebraska; and the Upper 
Mississippi River/Great Lakes including Illinois 
and six other states (U.S. Fish and Wildlife 
Service et al. 1994; U.S. Fish and Wildlife Service 
1995). 

The goal of the Black Duck Joint Venture is to 
improve the management of American Black 
Ducks by implementing a cooperative interna- 
tional program of research and population 
monitoring. The goal of the Arctic Goose Joint 
Venture is to foster increased research and to 
monitor Arctic geese for improved population 
management (U.S. Fish and Wildlife Service et 
al. 1994). 

In Mexico, 32 priority wetlands of national 
importance have been identified and are likely 
to become the basis for future joint ventures. 


. The principle objective of Mexico's participation 


in the North American Waterfowl Management 
Plan is to maintain, conserve, and increase the 
wild flora and fauna that occur in wetland 
ecosystems with special emphasis on waterfowl 
(U.S. Fish and Wildlife Service et al. 1994). 
Since 1986, the North American Plan has 
made considerable progress toward its goals. In 
Canada, over 1.2 million acres (0.5 million ha) of 
wetland ecosystems have been secured and over 
480,000 acres (194,253 ha) have been enhanced. 
In the United States, over 1.2 million acres (0.5 
million ha) have been protected, over 363,000 


acres (146,904 ha) have been restored, and 
almost 1.8 million acres (0.7 million ha) have 
been enhanced. In the United States and 
Canada, $1.06 billion out of the proposed goal of 
$6.0 billion has been used toward the fulfillment 
of the plan’s objectives (D. Bridgett, Canadian 
Wildlife Service, pers. comm..). 

As the North American Wildlife Management 
Plan has been implemented, new cooperative 
programs, partnership arrangements, and legis- 
lative actions have evolved in both Canada and 
the United States to enhance the plan. For 
example, two accomplishments in Canada 
include the development of a new Federal Policy 
on Wetland Conservation and the establishment 
of Agriculture Canada, which contributes signifi- 
cantly to the implementation of programs under 
the Prairie Habitat Joint Venture. 

Principal governmental actions to date in the 
United States that have helped to achieve the 
objectives of the North American Waterfowl 
Management Plan include, among others, the 
Emergency Wetlands Resources Act (1986); the 
Water Resources Development Act (Water Bill, 
1986); the North American Wetlands Conser- 
vation Act (1989); the 1985, 1990, and 1996 Farm 
Bills; and the Partners for Wildlife program. 


Emergency Wetlands Resources Act. The devel- 
opment of a plan to promote the conservation of 
the nation’s wetlands by intensifying coopera- 
tive efforts among private interests and the pro- 
grams of local, state, and federal governments 
was mandated by the Emergency Wetlands 
Resources Act of 1986. This act has increased 
public recognition of the importance of wet- 
lands as a nationally significant resource. It set 
forth the National Wetlands Priority Conser- 
vation Plan, which will identify the locations and 
types of wetlands that should receive priority 
attention for federal and state acquisition pro- 
jects (Sparrowe et al. 1989). Each state was also 
mandated to develop a statewide wetlands 
priority plan. This act amended the Land and 
Water Conservation Fund Act (1964) to authorize 
the use of this fund to acquire wetlands for 
migratory birds. The Emergency Wetland 
Resources Act additionally authorized an 
increase in the price of federal duck stamps. 
Importantly, this act also authorized the USFWS 
to continue the National Wetlands Inventory 
and to require the submission of periodic 
reports to Congress on the status of wetlands. 
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Water Resources Development Act. The US. 
Army Corps of Engineers is required by the 
Water Resources Development Act of 1986 
(Water Bill) to emphasize fish and wildlife con- 
servation in the Corps’ water resources develop- 
ment program; to assure that management of 
water and wetlands is supported by sound 
principles of natural resource management, 
including mitigation for project-induced losses 
of fish and wildlife and their habitats: and to 
provide the broad authority necessary to create, 
protect, restore, and enhance wetlands in the 
Lower Mississippi River valley (Sparrowe et al. 
1989). This act also imposed, for the first time, 
significant cost-sharing requirements on local 
interests or states for major water projects. 


North American Wetlands Conservation Act. The 
single most significant event since the inception 
of the North American Waterfowl Management 
Plan was the North American Wetlands Conser- 
vation Act of 1989 (Nelson et al. 1991). The main 
goals of the act are to protect, restore, and man- 
age a diversity of wetlands and other habitats for 
migratory birds; to help maintain a proper distri- 
bution of waterfowl populations; and to sustain 
an abundance of migratory birds. This legislation 
gave U.S. Congressional recognition to the North 
American Waterfowl Management Plan. It pro- 
vides significant annual federal appropriations 
for the implementation of the North American 
Plan and works to stimulate public/private part- 
nerships for the benefit of wetlands and their 
many related species. The act requires a 1:1 
match between federal and nonfederal dollars 
from the partnerships, and partners often exceed 
this requirement. The act’s funding sources in 
1996 provided approximately $30 million from 
general appropriations; interest from short-term 
investments of Federal Aid to Wildlife 
Restoration receipts; fines, forfeitures, and 
penalties from violations of the Migratory Bird 
Treaty Act; and funds provided by the Coastal 
Wetlands Protection and Restoration Act of 1994 
(D.A. Ryan, U.S. Fish and Wildlife Service, pers. 
comm.). The act requires that at least 50 percent, 
but not more than 70 percent, of the funds avail- 
able each year go to Canada and Mexico where 
they will be matched again by in-country funds or 
in-kind contributions. Each year $16—-$22 million 
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will be available as federal matching funds for 
projects in the United States (Nelson et al. 1991). 
There are nine appointed members to the North 
American Wetlands Conservation Council cre- 
ated under the act. Accomplishments under this 
act since its initial funding include the provision 
of over $188 million of funds with more than 600 
partners contributing an additional $375 million 
(Ducks Unlimited 1997). These funds resulted in 
the acquisition, restoration or enhancement of 
approximately 2.4 million acres (1.0 million ha) 
of wetlands and associated uplands in the 
United States and Canada. In Mexico, over 19.7 
million acres (8.0 million ha) in large biosphere 
reserves have been affected through manage- 
ment projects or conservation education (North 
American Waterfowl Conservation Council 1995). 


The 1985, 1990, and 1996 Farm Bills. The 1985 
Food Security Act, the 1990 Food, Agriculture, 
Conservation and Trade Act, and the Federal 
Agriculture Improvement and Reform Act of 
1996 were important legislation for controlling 
soil erosion, providing wildlife habitat, and pro- 
tecting wetlands. The 1996 Farm Bill established 
the Environmental Conservation Acreage 
Reserve Program as an umbrella to cover the 
Conservation Reserve Program, the Wetlands 
Reserve Program, and the Environmental 
Quality Incentives Program (U.S. Department of 
Agriculture 1996). Programs under the 1996 
Farm Bill address conservation issues on over | 
billion acres (404.7 million ha) of land (Johnson 
1996). 

The Conservation Reserve Program was a crit- 
ical component of the farm bills and is one of 
the most successful conservation programs in 
the United States. Under this program, more 
waterfowl, migratory bird, and upland bird 
habitat has been provided than will be provided 
by the North American Waterfowl Management 
Plan or through the National Wildlife Refuge 
System and the efforts of all conservation 
groups combined (Delta Waterfowl 1993). The 
primary purpose of the Conservation Reserve 
Program is to remove highly erodible land from 
production and plant it to protective cover 
(Peterson 1991). Farm owners and operators are 
paid annual per acre rental payments by the 
USDA for 10 years, for 15 years if trees are 
planted, and one-half the cost of establishing 
permanent cover on highly erodible lands 


(Young and Osborn 1990). The retirement of 
erodible acreage improves water quality through 
reduced sedimentation and provides nesting 
and other cover for many wildlife species. The 
original goal was to incorporate 40-45 million 
acres (16-18 million ha) of highly erodible soil 
by 1995, a feat that could save 800 million tons 
(726 metric tons) of topsoil annually (Young and 
Osborn 1990), or more than a quarter of the 
annual total of lost topsoil for the United States 
(Peterson 1991). However, the 1996 Farm Bill 
allowed a maximum of only 36.4 million acres 
(14.7 million ha) in the Conservation Reserve 
Program, the then current level of enrollment 
(Outdoor News Bulletin 1996). 

In 1996, approximately 772,000 acres (312,424 
ha) of land was enrolled in the Conservation 
Reserve Program in Illinois (L.A. Manning, U.S. 
Department of Agriculture, pers. comm.); 6.7 
million acres (2.7 million ha) were enrolled in 
the five upper Mississippi River states (Stucky 
1996). Approximately 12 million acres (4.9 mil- 
lion ha) were enrolled in states in the Prairie 
Pothole Region by 1994 (Wildlife Management 
Institute 1994). This pothole acreage increased 
secure nesting cover for upland-nesting ducks 
and resulted in a higher nest success than the 
habitat provided for ducks nesting on USFWS 
waterfowl production areas during 1989-1991 
(Kantrud 1993). Additionally, drained wetlands 
in the Conservation Reserve Program can be 
restored. In 1993, small farmed wetlands were 
permitted to be enrolled in the program 
(McKenzie 1993). 

The Swampbuster provision of the farm bills 
provides protection to wetlands by making any- 
one who produces an agricultural commodity on 
wetlands converted to production after 1985 in- 
eligible for most federal agricultural subsidies. 


One of the intents of the Swampbuster provision 


was to protect wetlands from conversion to agri- 
cultural production. Like Section 404 of the Clean 
Water Act, the Swampbuster provision was 
intended to retard the loss of wetlands, not to 
restore them. In 1996, the Swampbuster was 
amended. Formerly, wetlands converted to crop- 
land before 1985 were not covered unless the 
farmer deserted these areas and allowed them to 
revert to wetlands. Unfortunately, farmers can 
now reconvert those deserted wetlands into crop- 
land without penalty (Outdoor News Bulletin 
1996). 


Conservation compliance, an important 
aspect of the farm bills, was designed to reduce 
nonpoint source pollution. Farmers with highly 
erodible cropland were required to obtain a con- 
servation plan for that land by 31 December 1989 
and to fully implement the plan by 31 December 
1994. More than 120 million acres (49 million ha) 
were subject to conservation planning under 
compliance (Robinson 1991). Because of pro- 
grams such as the Conservation Reserve 
Program, the acreage subject to planning under 
compliance was reduced to about 105 million 
acres (42 million ha) by 1992 (S.J. Brady, Natural 
Resources Conservation Service, pers. comm.). 
Soil erosion was reduced on acres under conser- 
vation compliance practices (Warner et al. 1985) 
and, as a result, the unwanted effects of sedi- 
mentation in wetlands and deep-water habitats 
were also diminished. 


Wetland Reserve Program. The Food, Agriculture, 
Conservation and Trade Act of 1990 (Farm Bill) 
established the Wetland Reserve Program, a vol- 
untary easement program to help landowners 
restore and protect | million acres (0.4 million 
ha) of wetlands in agricultural use by offering 
financial incentives for granting 30-year or longer 
easements on that land if they maintain it as wet- 
lands. The program is the largest wetland restora- 
tion program in the nation’s history and has the 
potential to restore aquatic ecosystems (Natural 
Resources Council 1992). Priority areas include 
farmed wetlands and former wetlands that had 
been converted to another use and offer the 
greatest wetland benefits. 

The 1996 Farm Bill extended the Wetland 
Reserve Program, capping it at 975,000 acres 
(394,577 ha), and enrolled wetlands as one-third 
permanent easements, one-third 30-year ease- 
ments, and one-third under restoration agree- 
ments. This act provides cost-sharing of up to 
100 percent to restore wetlands enrolled under 
permanent easements and up to 75 percent for 
30-year easements and restoration agreements 
(Outdoor News Bulletin 1996). In 1996, the 
USDA either had under easement or was working 
toward obtaining easement over 13,700 acres 
(5,544 ha) in Illinois. Restoration had begun 
On approximately 2,000 acres (809 ha) in 
Illinois (G.P. Barickman, Natural Resources 
Conservation Service, pers. comm.). Nationwide, 
about 326,600 acres (132,173 ha) were enrolled 
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in the Wetland Reserve Program (U.S. Depart- 
ment of Agriculture, unpubl. info., 1996). 

Other indications of the necessity for an ade- 
quate number of quality wetlands in the United 
States are apparent. The Committee on 
Restoration of Aquatic Ecosystems: Science, 
Technology, and Public Policy of the National 
Research Council recommended that inland and 
coastal wetlands be restored to an overall gain 
of 10 million wetland acres (4.0 million ha) by 
the year 2010, principally by reconverting crop 
and pastureland and modifying or removing 
water-control structures (Natural Resources 
Council 1992). Although this amount of wet- 
lands represents a tenfold increase in the wet- 
lands restoration target of the Wetland Reserve 
Program, it also represents less than 10 percent 
of the total area of wetlands lost in the last 200 
years (Natural Resources Council 1992). The 
committee noted that without an active and 
ambitious wetland restoration program in the 
United States, a growing population will place 
untenable demands on existing aquatic ecosys- 
tems. 


Partners for Wildlife. Through alliances with the 
USFWS, other federal, state and municipal 
agencies, and nongovernment organizations and 
individuals, the Partners for Wildlife program is 
designed to improve and protect fish and 
wildlife habitat on private lands (Sorgenfrei and 
Dreiband 1992). From the inception of Partners 
for Wildlife in 1987 through 1996, more than 
360,000 acres (145,690 ha) have been restored in 
the United States (Kufrin 1997). About 17,000 
wetlands, representing nearly 67,000 acres 
(27,115 ha), have been restored in the upper 
Midwest under this program. In Illinois, 203 wet- 
lands covering around 3,100 acres (1,255 ha) 
have been restored. 

In the 1996 Farm Bill, several new environ- 
mentally oriented programs were enacted, 
including the Environmental Quality Incentives 
Program. It provides farmers with technical, 
educational, and financial support for alleviating 
pollution problems associated with livestock 
and for conservation practices (The Wildlife 
Society 1997). Farmers can enter the program 
through 5- to 10-year contracts. The Wildlife 
Habitat Incentives Program provides $50 million 
from the Conservation Reserve Program to share 
the cost (75%) of fish and wildlife habitat devel- 
opment on private lands, including habitat for 
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endangered species, wetland species, and other 
wildlife (Outdoor News Bulletin 1996). 


State Programs With an 
Emphasis on Illinois 

As of 30 June 1974, about 5.1 million acres (2.1 
million ha) of aquatic habitat provided substan- 
tial benefits to waterfowl under state ownership 
or control in the United States (except Alaska); a 
little over 2 million acres (0.8 million ha) were in 
the Mississippi Flyway (Sanderson 1980). Many 
states have their own specific established pro- 
grams for the protection and regulation of their 
wetlands. In addition, there are universal state 
programs as well. The Pittman-Robertson Act, 
enacted in 1937, created a Federal Aid to 
Wildlife Restoration Program empowered to 
allocate funds to the states. Revenue is gener- 
ated from excise taxes on the sale of sporting 
arms and ammunition, archery equipment, and 
handguns. States can use Pittman-Robertson 
funding to manage, acquire, or restore wildlife 
habitat or for associated research. From 1937 to 
1984, Illinois acquired nearly 26,000 acres 
(10,522 ha) of habitat for migratory birds with 
Pittman-Robertson funds (Sparrowe et al. 1989). 
Some states, including Illinois, also have a 
nongame checkoff on state income tax forms 
which generates money that can be used to 
protect wetlands. 

State duck stamp programs are also impor- 
tant. From 1975 to 1995, receipts from the sale of 
more than a million state duck stamps in Illinois 
totaled approximately $7.9 million, an average 
of about 59,000 stamps annually and more than 
a half million dollars in recent years (Anderson 
et al. 1997). Half of the funds derived from the 
sale of state duck stamps is used for approved 
projects for protecting waterfowl and improving 
public waterfowl areas within the state; 25 per- 
cent of the proceeds is for grants to appropriate 
nonprofit organizations for the development of 
waterfowl production areas in Canada or the 
United States; and 25 percent goes to nonprofit 
organizations for the development of waterfowl 
areas in Canada or the United States under the 
North American Waterfowl Management Plan 
(Tetreault 1993). Through 1992, the State 
Migratory Waterfowl Stamp Program resulted in 
the acquisition of nearly 3,000 acres (1,214 ha) of 
wetlands in Illinois, the completion of 15 habitat 


development projects in Illinois, and the partial 
or entire financing of 10 projects in Canada 
(Photo 11-7) (Tetreault 1993). 

Another significant source of income for 
waterfowl projects in Illinois is the Ducks 
Unlimited Matching Aid to Restore States 
Habitat, or MARSH, which was created to return 
funds for habitat development within individual 
states. MARSH funds are allocated to each state 
according to a formula that includes the amount 
contributed to Ducks Unlimited within the state. 
An estimated $1.4 million were used for eight 
projects in Illinois from 1985 to 1991 (R.A. 
Williamson, Illinois Department of Natural 
Resources, pers. comm.). Some of the major 
projects included the acquisition of the Marion- 
Pickerel Waterfowl Refuge at Sanganois Conser- 
vation Area in 1986, the completion of the Carlyle 
Lake subimpoundment pump and levee system 
in 1989, and contributions toward levee con- 
struction, pump installations, and water control 
structures at the Donnelley/DePue Wildlife 
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Photo 11-7. Illinois has several programs that will 
help ensure adequate wetland resources for future 
waterfowl populations. 


Management Area in 1992. An estimated 
$250,000 of MARSH funds may be available 
annually for Illinois projects (Thornburg 1990). 
A general plan for the implementation of the 
Upper Mississippi River System Environmental 
Management Program, which resulted from the 
construction of a second lock at Lock and Dam 
26, was completed by the North Central Division, 
U.S. Army Corps of Engineers, in January 1986. 
The Habitat Rehabilitation and Enhancement 
Project of the Environment Management 
Program provides several million dollars for a 
minimum of 10 years to improve waterfowl and 
other wetlands on public areas in the Upper 
Mississippi River System. Several projects under 
the Environmental Management Program that 
will enhance waterfowl areas have been imple- 
mented in Illinois at such key locations as 
Batchtown, Swan Lake, and Lake Chautauqua. 
Illinois has played a significant role in the 
success of the North American Waterfowl 
Management Plan. It was one of the original five 
states to pledge $100,000 and subsequently con- 
tributed additional funds toward the Prairie 
Habitat Joint Venture in Canada, an important 
nesting area for many of the ducks that migrate 
through Illinois (Thomas 1989). Illinois made 
notable long-term and significant contributions 
to the conservation of migratory bird habitat 
even before the establishment of the North 
American Plan. Over the years Illinois has con- 
tributed more than $10 million to wetland 
conservation projects in Canada and the United 
States (Butler 1996). As a result of these contri- 
butions to wetlands conservation, the Illinois 
Department of Natural Resources was the 
recipient of the North American Waterfowl 
Management Plan National Great Blue Heron 
Award in 1996. This award is presented to partic- 
ipants in the plan who have made major 
contributions benefiting waterfowl and other 
migratory bird populations of North America. 
Illinois is a vital member of the New Madrid 
Wetland Project of the Lower Mississippi Valley 
Joint Venture of the North American Waterfowl 
Management Plan. The project's focus is to pro- 
tect, develop, manage, and restore wetlands and 
bottomland hardwoods within the middle 
Mississippi and lower Ohio River drainages. 
Bottomland hardwoods are important resting 
and feeding areas for ducks and have largely 
been removed from southern Illinois and the 
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central and lower Mississippi River valley. An 
expansion of the New Madrid Project recom- 
mended the purchase of approximately 94,000 
acres (38,041 ha) in Illinois, Kentucky, Missouri, 
and Indiana. Illinois has acquired various prop- 
erties, such as the “Poor Farm” in Alexander 
County (678 acres, 274 ha) in 1992, with state 
duck stamp monies and has proposed the pro- 
curement of others within the boundaries of the 
New Madrid Wetland Project. 

By 1992, Illinois participated in two New 
Madrid Wetland Projects with funding from the 
North American Waterfowl Management Plan: 
the Cache River Project and the acquisition of 
110 acres (45 ha) of Westvaco bottomland forest 
adjacent to the Horseshoe Lake Wildlife 
Management Area. Illinois received a $450,000 
grant in 1991 (Thornburg 1992) and $741,000 in 
1993 (Connor 1993) from the North American 
Wetlands Conservation Council under the 
authority of the North American Wetlands 
Conservation Act for partial matching funds in 
support of the Cache River Wetlands in southern 
Illinois. The Cache River Wetlands is a joint ven- 
ture partnership formed in 1991 involving the 
Illinois Department of Natural Resources, the 
USFWS, The Nature Conservancy, and Ducks 
Unlimited. The primary goal of the Cache River 
Project is to acquire and restore 60,000 acres 
(24,282 ha) of an important, contiguous habitat 
complex that includes the Cypress Creek 
National Wildlife Refuge, the Horseshoe Lake 
Wildlife Management Area, the Cache River 
State Natural Area under the Illinois Depart- 
ment of Natural Resources, and the Limekiln 
Springs Preserve under The Nature Conservancy. 
Each participant has developed specific plans 
for acquiring and managing its property. The 
establishment of the Cypress Creek Refuge in 
1990 by the USFWS was under the authority of 
the Emergency Wetlands Resource Act. In 1991, 
The Nature Conservancy designated the Cache 
River Watershed a “bio-reserve.” In 1994, the 
Cache River/Cypress Creek Wetlands was desig- 
nated as a “wetlands of international impor- 
tance” under the Ramsar Convention of the 
United Nations. The Cache River Wetlands, most 
of which was formerly privately owned land, is a 
marvelous example of the cooperation demon- 
strated by governmental agencies and private 
organizations under the North American 
Waterfowl Management Plan in the acquisition, 
restoration, and management of a complex of 
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wetland communities hosting waterfowl, water- 
birds, and other wetland wildlife, including 
several threatened and endangered species. 

Illinois has taken one other important step in 
maintaining an adequate wetland habitat base. 
The Interagency Wetland Policy Act, enacted in 
1989, established a goal of no overall net loss of 
existing wetlands or their functional value in 
Illinois as a result of state and state-supported 
activities. This act directs state agencies to pre- 
serve, enhance, and create wetlands in order to 
increase the quality and quantity of the state's 
wetland resource base. 


Private Land and Private Programs 

The future of waterfowl in North America will 
be dependent upon habitat programs on private 
lands. For example, Reinecke et al. (1992) found 
that the majority of Mallards were on private 
lands during the winters of 1987-1988 through 
1989-1990 in the Mississippi Alluvial Valley, 
which stretches south from Cape Girardeau, 
Missouri, to the Gulf Coast marshes. Most wet- 
lands (74%) in the United States occur on private 
property (U.S. Department of Interior 1989). It is 
important to continue adding wetlands to the 
public domain, but because land and water in 
watersheds are primarily controlled by private 
landowners, it is paramount to protect and man- 
age wetlands on private lands (Natural 
Resources Council 1992). Leopold (1942:21) rec- 
ognized that “a deliberate and purposeful 
manipulation of the environment,” or manage- 
ment, could not be accomplished without the 
help of the private landowner, but the landowner 
must be given an incentive for participating. 
Nelson (1984) encouraged the development of 
programs to attract the willing support of private 
landowners and private hunting clubs. Payne 
and Wentz (1992) believed that the protection 
and management of wetlands on private lands 
could be improved through a combination of 
existing incentives and regulatory governmental 
programs that benefit wetlands, wildlife, and 
landowners, but these programs need to be 
expanded throughout the United States. Sound 
agricultural programs and policies, such as the 
Conservation Reserve Program, the Wetland 
Reserve Program, and conservation compliance, 
can affect millions of acres of waterfowl nesting 
and feeding habitat. 

The most prominent private organizations 


concerned with waterfowl protection issues are 
The Nature Conservancy, the National Audubon 
Society, and Ducks Unlimited. Approximately 
half of the more than 3,500 Nature Conservancy 
projects have been wetland related (Sparrowe et 
al. 1989). The Conservancy was a major contri- 
butor to the Cache River Project in southern 
Illinois and continues to assist state and federal 
governments and other conservation organiza- 
tions with land acquisition. Like The Nature 
Conservancy, the National Audubon Society also 
controls important habitat for waterfowl, includ- 
ing 29 sanctuaries consisting of approximately 
102,400 acres (41,441 ha) in 15 states (Sparrowe 
et al. 1989). Ducks Unlimited has raised over 
S1 billion to conserve almost 8 million acres (3.2 
million ha) of waterfowl habitat in North 
America (Young 1997). Besides the multitude of 
wetland projects implemented since its incep- 
tion in 1937, Ducks Unlimited has spent over $42 
million toward fulfilling the objectives of the 
North American Waterfowl Management Plan, 
more than any other private organization (Ducks 
Unlimited, pers. comm.). The Wetlands America 
Trust of the Ducks Unlimited Foundation, its 
Private Lands Program, and the Prairie Care 
Program by Ducks Unlimited Canada assist in 
the establishment and protection of wetland 
habitat on private land. 

Delta Waterfowl’s “Adopt a Pothole” program 
encourages the preservation of valuable pot- 
holes in key prairies of the United States and 
Canada. Other private conservation organiza- 
tions and individuals have joined forces with the 
USFWS Private Lands Challenge Cost-Share 
Program. This successful program matches 
donations from the private sector. It was imple- 
mented in the upper Midwest in 1987 to restore 
wetlands and to complete conservation-related 


_ projects. In 1985, the goverment of Canada 


established an autonomous body, Wildlife 
Habitat Canada, to expand conservation activi- 
ties and to acquire land to be managed for 
wildlife by other organizations. Wildlife Habitat 
Stamps, purchased by hunters when they obtain 
their annual Migratory Bird Hunting Permit, pro- 
vide the core funding for the program (Gillespie 
et al. 1991). 

Private waterfowl clubs also safeguard wet- 
land habitat and resources important to water- 
fowl and other animal species (Photo 11-8). In 
addition, well-managed clubs aid in the distri- 





What Lies Ahead 475 


PHOTO BY MAX SCHNORF. 


Photo 11-8. Lands owned and managed by private waterfowl clubs, such as this area in Upper Peoria Lake, 
provide essential wetland habitat and resources for waterfowl and many other animal species. 


bution of waterfowl by maintaining refuges and 
restricting shooting hours and days (Barclay 
and Bednarik 1968). In 1963, Barclay and 
Bednarik (1968) reported that Illinois had about 
1,400 private waterfowl hunting clubs, more 
than any other state in the Mississippi Flyway. 
These authors estimated that 5,000 private 
waterfowl clubs controlled a minimum of 2.5 
million acres (1.0 million ha) of habitat in the 
Mississippi Flyway in 1963, which was less than 
the 3.5 million acres (1.4 million ha) encom- 
passed by the 34 federal and almost 400 state 
management areas in the Mississippi Flyway at 
that time but more than the 1.7 million acres 
(0.7 million ha) of waterfowl habitat contained 
in these public areas. As much as 22 percent of 
the moderate-to-high-value wetland habitat 
existing in the Mississippi Flyway was under 
private duck club control in 1963, a percentage 
that indicates the essential role of private clubs 
in maintaining critical waterfowl habitat 
(Barclay and Bednarik 1968). Braun (1965) 
found that 11,000 waterfowl hunting clubs con- 
trolled at least 5.2 million acres (2.1 million ha) 


of land in the conterminous states in 1963. 
During 1975-1981, 582 private duck clubs 
registered in Illinois. 

Hunting, fishing, and conservation organiza- 
tions, such as Migratory Waterfowl Hunters, Inc., 
Illinois Waterfowlers Alliance, and Tri-County 
Ducks and Geese Forever, Inc., play an important 
role in unifying the efforts of sportsmen and fre- 
quently assist private landowners and public 
areas with waterfowl projects (Photo 11-9). 


CITIZEN RESPONSIBILITIES 

Since the mid-1980s, wetland losses appear 
to be slowing, largely as a result of programs on 
private lands. Wetland restoration projects 
under the farm bills have added aquatic habitat; 
wetland protection programs, such as the 
Swampbuster provision, have reduced wetland 
losses; and the Conservation Reserve Program 
has provided important nesting habitat. 
Programs and organizations, such as the North 
American Waterfowl Management Plan, the 
farm bills and biologically sound agricultural 


476 Waterfowl of Illinois 





Photo 11-9. The concern and efforts of individuals and conservation organiza- 
tions will play an important role in the future of our waterfowl and wetland 


resources and the sport hunting of waterfowl. 


policies, state and federal duck stamps, Ducks 
Unlimited, National Audubon Society, The 
Nature Conservancy, and others, are essential 
to the acquisition and management of wetlands 
and other habitats important to waterfowl and a 
variety of other species in Illinois, the 
Mississippi Flyway, the nation, and North 
America. We, as concerned citizens and ardent 
conservationists, must support these programs 
and organizations. 

We can also help in other ways. The most diffi- 
cult challenge is to instill in our citizens an appre- 
ciation and respect for nature and the 
environment. An adequate amount of good 
quality and diverse habitat is the most important 
factor in maintaining acceptable population levels 
of wildlife species. The quality of our environment 
is our society's life-support system. We only share 
the bounties of planet Earth and serve as her care- 
taker for a short window of geologic time. We have 
the right to own private land, but responsibility 


PHOTO 


accompanies that right. 
Unfortunately, we also 
have unprecedented capa- 
bilities to make irre- 
versible changes to our 
landscapes. Instead, we 
must be responsible for 
leaving our favorite 
marshes, forests, lakes, 
streams, and farmlands in 
better condition after our 
tenure than when we 
) inherited them. 
Leopold  (1966:239) 
5» emphasized the impor- 
tance of a land ethic to a 
healthy environment and 
= society, noting that a land 
s ethic implies a respect for 
“soils, waters, plants, and 
animals, or collectively: 
the land.” He also knew 
that a land ethic changes 
our role to citizens of the 
land rather than con- 
querors of it. Leopold 
(1966:262) was aware that 
the ethics of land use are 
governed by economic 
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should, as stewards of 
the land, do what is “eth- 
ically and aesthetically 
right, as well as what is economically expedient.” 
Thus, according to Leopold, a land ethic is the 
presence of an ecological conscience that dic- 
tates individual responsibility for the health, or 
the capacity for self-renewal, of the land. 
Conservation, then, is our effort to both under- 
stand and preserve the capacity of the land for 


self-renewal. 


A reasonable balance needs to be established 
between economic growth and the preservation 
of our natural resources. As Chief Seattle is cred- 
ited with saying in 1854, “This we know: the earth 
does not belong to man; man belongs to the 
earth. This we know: all things are connected like 
the blood that unites one family. All things are 
connected. Whatever befalls the earth befalls 
the sons of the earth. Man did not weave the 
web of life; he is merely a strand in it. Whatever 
he does to the web, he does to himself” (Seattle 
1989/1990:35). 


By working together, by encouraging account- 
able stewardship of land, water, air, and our 
other natural resources, by promoting a sound 
natural resource ethic, by fostering biological lit- 
eracy through educational programs, and by 
being responsible sportsmen, we can ensure 
that our children and grandchildren will have 
opportunities to witness the first rays of sunlight 
awakening the autumn marshes as the whistling 
of wings signals another spectacular and myste- 
rious fall passage of ducks and geese through 
the Prairie State (Photo 11-10). Then, our grand- 
children can experience what Leffingwell 
(1890:141) witnessed in the 1880s: “We are 
getting among them now, they rise from the 
marsh in countless numbers—what a sight! All 
kinds and sizes; the deep sullen roar of their 
wings, their loud quacking, the sight of so many 
SO near, just out of gun range, fill us with 
thrilling anxious expectation.” 
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Photo 11-10. Just as generations past have experi- 
enced the many joys of waterfowl, so should the 
generations that follow be afforded the same oppor- 
tunities and rewards. 
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“! will walk the marshes and record the wonders of it all until | can no more” (B.H. Van Norman 1955). 
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Ae dee INEIB IPOS 1 


Common Name and Taxonomic 
Classification of Flora and Fauna 
Mentioned in the Text 


Alphabetical by Common Name 


Common Name 


Taxonomic Classification 


NONAGRICULTURAL PLANTS 


Algae 

Alkali bulrush 
American bindweed 
American bulrush 
American bur reed 
American elder 
American hornbeam 
American lotus 
American nightshade 
American sweetgum 
American sycamore 
American wild celery 
Ammannia 

Annual wild rice 
Aralia 

Arrowarum 
Arrowhead 
Arrowleaf tearthumb 
Ash 

Awned sedge 

Baby pondweed 
Baldcypress 

Baldwin spikerush 
Balsa 

Barnyard grass 
Barnyard grass 

Bead grass 

Bearded sprangletop 
Bedstraw 

Beech family 
Beggarticks 
Beggarticks 

Birch 

Blackberry 

Black cherry 
Black-eyed Susan 
Blackgum tupelo 
Black maple 


Thallophyta 

Scirpus paludosus 
Calystegia sepium 
Scirpus americanus 
Sparganium americanum 
Sambucus canadensis 
Carpinus caroliniana 
Nelumbo lutea 
Solanum americanum 
Liquidambar styraciflua 
Platanus occidentalis 
Vallisneria americana 
Ammannia spp. 
Zizania aquatica 
Aralia spp. 

Peltandra spp. 
Sagittaria spp. 
Polygonum sagittatum 
Fraxinus spp. 

Carex atherodes 
Potamogeton pusillus 
Taxodium spp. 
Eleocharis baldwinii 
Ochroma lagopus 
Echinochloa spp. 
Echinochloa muricata 
Paspalum laeve 
Leptochloa fascicularis 
Galium spp. 
Fagaceae 

Bidens spp. 

Bidens tripartita 
Betula spp. 

Rubus spp. 

Prunus serotina 
Rudbeckia hirta 
Nyssa sylvatica 

Acer nigrum 


Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Abutilon theophrastii 
Acalypha rhomboidea 
Acer negundo 

Acer nigrum 

Acer rubrum 

Acer saccharinum 
Acer spp. 

Aesculus spp. 

Alisima plantago-aquatica 
Alopecurus sp. 
Alopecurus spp. 
Amaranthus hybridus 
Amaranthus retroflexus 
Amaranthus rudis 
Amaranthus spp. 
Amaranthus tuberculatus 
Ambrosia artemisiifolia 
Ambrosia spp. 
Ambrosia trifida 
Ammannia coccinea 
Ammannia spp. 
Ampelopsis cordata 
Andropogon virginicus 
Aneilema keisak 
Aralia spp. 

Asclepias incarnata 
Asclepias spp. 

Bacopa monnieri 
Betula alleghaniensis 
Betula nigra 

Betula spp. 

Bidens cernua 

Bidens connata 

Bidens coronata 
Bidens discoidea 
Bidens frondosa 
Bidens spp. 

Bidens tripartita 


47) 


Common Name 


Velvet-leaf 
Three-seeded mercury 
Boxelder maple 

Black maple 

Red maple 

Silver maple 

Maple 

Buckeye 

European waterplantain 
Foxtail 

Foxtail 

Slim amaranth 
Redroot amaranth 
Water hemp 

Pigweed 

Water hemp 

Common ragweed 
Ragweed 

Giant ragweed 
Long-leaved ammannia 
Ammannia 

Raccoon grape 
Broomsedge bluestem 
Keisak aneilema 
Aralia 

Swamp milkweed 
Milkweed 

Monnier waterhyssop 
Yellow birch 

River birch 

Birch 

Nodding bur marigold 
Swamp beggarticks 
Tall swamp marigold 
Swamp beggarticks 
Devils beggarticks 
Beggarticks 
Beggarticks 
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Appendix 1. Continued. 


Alphabetical by Common Name 


Common Name 


Black walnut 
Bladderwort 

Blue vervain 
Bluejoint reedgrass 
Blunt broom sedge 
Blunt spikerush 
Boxelder maple 
Bracted verbena 
Branched panicum 
Branching bur reed 
Bristlegrass 

Bristly crowfoot 
Bristly greenbrier 
Brittle naiad 

Brome 

Broomcorn panicum 
Broomsedge bluestem 
Brownseed paspalum 
Buckeye 

Buckthorn plantain 
Buckwheat family 
Bull paspalum 
Bullwhip bulrush 
Bulrush 

Bur cucumber 

Bur oak 

Bur reed 

Buttercup 

Buttercup 
Buttonbush 

Canada clearweed 
Canada goldenrod 
Canada thistle 
Canarygrass 

Carolina geranium 
Carolina horsenettle 
Carolina redroot 
Catchfly cutgrass 
Catchweed bedstraw 
Cat greenbrier 
Cattail 

Cat-tail sedge 

Cherry 

Cherry-bark oak 
Chufa flatsedge 
Clammy hedge hyssop 
Clubhead cutgrass 
Coast barnyard grass 
Common arrowhead 
Common baldcypress 
Common barnyard grass 
Common buttonbush 
Common cattail 
Common cocklebur 
Common ducksmeat 
Common duckweed 
Common eelgrass 
Common goosegrass 
Common hackberry 
Common hornwort 
Common mallow 
Common marestail 
Common marshpurslane 
Common pickerelweed 


Taxonomic Classification 


Juglans nigra 
Utricularia spp. 
Verbena hastata 
Calamagrostis canadensis 
Carex tribuloides 
Eleocharis obtusa 

Acer negundo 

Verbena bracteata 
Panicum ramosum 
Sparganium androcladum 
Setaria spp. 
Ranunculus pensylvanicus 
Smilax hispida 

Najas minor 

Bromus spp. 

Panicum miliaceum 
Andropogon virginicus 
Paspalum plicatulum 
Aesculus spp. 

Plantago lanceolata 
Polygonaceae 
Paspalum boscianum 
Scirpus californicus 
Scirpus spp. 

Sicyos angulatus 
Quercus macrocarpa 
Sparganium spp. 
Ranunculus sp. 
Ranunculus spp. 
Cephalanthus spp. 
Pilea pumila 

Solidago canadensis 
Cirsium arvense 
Phalaris spp. 
Geranium carolinianum 
Solanum carolinense 
Lachnanthes caroliniana 
Leersia lenticularis 
Galium aparine 

Smilax glauca 

Typha spp. 

Carex typhina 

Prunus spp. 

Quercus pagoda 
Cyperus esculentus 
Gratiola neglecta 
Leersia hexandra 
Echinochloa walteri 
Sagittaria latifolia 
Taxodium distichum 
Echinochloa crusgalli 
Cephalanthus occidentalis 
Typha latifolia 
Xanthium strumarium 
Spirodela polyrhiza 
Lemna minor 

Zostera marina 
Eleusine indica 

Celtis occidentalis 
Ceratophyllum demersum 
Malva neglecta 
Hippuris vulgaris 
Ludwigia palustris 
Pontederia cordata 


Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Boehmeria cylindrica 
Boehmeria spp. 
Brasenia schreberi 
Bromus spp. 
Cabomba spp. 
Calamagrostis canadensis 
Calystegia sepium 
Cannabis sativa 
Carex annectens 
Carex atherodes 
Carex cristatella 
Carex crus-corvi 
Carex debilis 

Carex frankii 

Carex hirsutella 
Carex lanuginosa 
Carex lupuliformis 
Carex lupulina 
Carex lurida 

Carex muhlenbergii 
Carex spp. 

Carex squarrosa 
Carex tribuloides 
Carex typhina 

Carex vulpinoidea 
Carpinus caroliniana 
Carya aquatica 
Carya illinoensis 
Carya spp. 

Cassia nictitans 
Ceanothus americanus 
Celtis laevigata 
Celtis occidentalis 
Celtis sp. 
Cephalanthus occidentalis 
Cephalanthus spp. 
Ceratophyllum demersum 
Ceratophyllum sp. 
Ceratophyllum spp. 
Characeae 

Chara sp. 

Chara spp. 

Chara vulgaris 
Chenopodium album 
Chenopodium spp. 
Chlorophyta 
Cirsium arvense 
Cirsium spp. 
Cladium jamaicensis 
Cladium mariscoides 
Commelina virginica 
Cornus florida 
Cornus obliqua 
Cornus racemosa 
Cornus spp. 
Crataegus spp. 
Crataegus viridis 
Crypsis schoenoides 
Cuscuta spp. 
Cyperaceae 
Cyperus erythrorhizos 
Cyperus esculentus 
Cyperus ferruginescens 
Cyperus iria 


Common Name 


Smallspike false-nettle 
False-nettle 
Schreber watershield 
Brome 

Fanwort 

Bluejoint reedgrass 
American bindweed 
Hemp 

Yellow-fruit sedge 
Awned sedge 
Crested sedge 
Raven-foot sedge 
White-edge sedge 
Frank's sedge 

Sedge 

Wooly sedge 

False hop sedge 
Hop sedge 

Shallow sedge 
Sedge 

Sedge 

Squarrose sedge 
Blunt broom sedge 
Cat-tail sedge 

Fox sedge 

American hornbeam 
Water hickory 

Pecan hickory 
Hickory 

Sensitive senna 
Jersey tea ceanothus 
Sugar hackberry 
Common hackberry 
Hackberry 

Common buttonbush 
Buttonbush 
Common hornwort 
Hornwort 

Hornwort 
Muskgrass 
Muskgrass 
Muskgrass 
Muskgrass 
Lambsquarters goosefoot 
Goosefoot 

Green algae 

Canada thistle 
Thistle 

Jamaica Sawgrass 
Smooth sawegrass 
Day flower 
Flowering dogwood 
Pale dogwood 

Gray dogwood 
Dogwood 

Hawthorn 

Green hawthorn 
Swamp timothy 
Dodder 

Sedge 

Redroot flatsedge 
Chufa flatsedge 
Ferruginous flatsedge 
Rice flatsedge 
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Alphabetical by Common Name 


Common Name 


Common poison-ivy 
Common pokeberry 
Common purslane 
Common ragweed 
Common reed 
Common selfheal 
Common spikerush 
Common St. Johnswort 
Common widgeongrass 
Corn gromwell 

Cow pea 

Cow lily 

Crabgrass 

Creeping buttercup 
Creeping water primrose 
Crested sedge 
Curltop ladysthumb 
Curly dock 

Curlyleaf pondweed 
Cutgrass 

Day flower 

Devils beggarticks 
Dock 

Dodder 

Dogwood 

Dotted smartweed 
Dropseed 

Duckweed 

Duckweed 

Duckweed 

Dullseed cornbind 
Dwarf spikerush 
Eastern cottonwood 
Eastern juniper 
Eelgrass 

Elm 

European waterplantain 
Faber bristlegrass 
Fall panicum 

False hop sedge 
False-nettle 

Fanwort 

Feather solomonplume 
Fennelleaf pondweed 
Ferruginous flatsedge 
Field pennycress 
Flameleaf sumac 
Flatsedge 

Flatsedge 

Flax 

Floatingleaf pondweed 
Flowering dogwood 
Flower-of-an-hour 
Fog-fruit 

Fox sedge 

Foxtail 

Foxtail 

Fragrant flatsedge 
Fragrant water lily 
Frank's sedge 
Fringeleaf paspalum 
Frog’s-bit family 
Giant bristlegrass 
Giant bur reed 


Taxonomic Classification 


Toxicodendron radicans 
Phytolacca americana 
Portulaca oleracea 
Ambrosia artemisiifolia 
Phragmites communis 
Prunella vulgaris 
Eleocharis palustris 
Hypericum perforatum 
Ruppia maritima 
Lithospermum arvense 
Vigna sp. 

Nuphar spp. 

Digitaria spp. 
Ranunculus repens 
Jussiaea repens 

Carex cristatella 
Polygonum lapathifolium 
Rumex crispus 
Potamogeton crispus 
Leersia spp. 
Commelina virginica 
Bidens frondosa 
Rumex spp. 

Cuscuta spp. 

Cornus spp. 
Polygonum punctatum 
Sporobolus spp. 
Lemna sp. 

Lemna spp. 
Lemnaceae 
Polygonum convolvulus 
Eleocharis parvula 
Populus deltoides 
Juniperus virginiana 
Zostera spp. 

Ulmus spp. 

Alisima plantago-aquatica 
Setaria faberi 

Panicum dichotomiflorum 
Carex lupuliformis 
Boehmeria spp. 
Cabomba spp. 
Smilacina racemosa 
Potamogeton pectinatus 
Cyperus ferruginescens 
Thlaspi arvense 

Rhus copallina 
Cyperus rivularis 
Cyperus spp. 

Linum spp. 
Potamogeton natans 
Cornus florida 
Hibiscus trionum 
Lippia lanceolata 
Carex vulpinoidea 
Alopecurus sp. 
Alopecurus spp. 
Cyperus odoratus 
Nymphaea odorata 
Carex frankii 
Paspalum ciliatifolium 
Hydrocharitaceae 
Setaria magna 
Sparganium eurycarpum 
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Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Cyperus odoratus 
Cyperus polystachyos 
Cyperus rivularis 
Cyperus schweinitzii 
Cyperus spp. 
Cyperus strigosus 
Datura stramonium 
Decodon verticillatus 
Digitaria filiformis 
Digitaria ischaemum 
Digitaria sanguinalis 
Digitaria spp. 

Diodia teres 

Diodia virginiana 
Diplanthera wrightii 
Distichlis stricta 
Dulichium arundinaceum 
Echinochloa colonum 
Echinochloa crusgalli 
Echinochloa muricata 
Echinochloa spp. 
Echinochloa walteri 
Eclipta prostrata 
Eleocharis albida 
Eleocharis baldwinii 
Eleocharis equisetoides 
Eleocharis flavescens 
Eleocharis macrostachya 
Eleocharis obtusa 
Eleocharis palustris 
Eleocharis parvula 
Eleocharis quadrangulata 
Eleocharis sp. 
Eleocharis spp. 
Eleusine indica 

Ellisia nyctelea 
Elodea spp. 

Elymus spp. 

Elymus virginicus 
Eragrostis hypnoides 
Eragrostis spp. 
Eryngium yuccifolium 
Euphorbia dentata 
Euphorbia maculata 
Fagaceae 

Fragaria spp. 
Fragaria virginiana 
Fraxinus spp. 
Galium aparine 
Galium spp. 
Geranium carolinianum 
Glyceria sp. 

Glyceria spp. 
Gratiola neglecta 
Helianthus maximilianii 
Helianthus spp. 
Heliotropium indicum 
Heliotropium spp. 
Hibiscus laevis 
Hibiscus trionum 
Hippuris vulgaris 
Hydrocharitaceae 
Hydrochloa spp. 
Hydrocotyle ranunculoides 


Common Name 


Fragrant flatsedge 
Many-spiked flatsedge 
Flatsedge 

Schweinitz flatsedge 
Flatsedge 
Straw-colored flatsedge 
Jimsonweed 

Swamp loosestrife 
Slender crabgrass 
Smooth crabgrass 
Hairy crabgrass 
Crabgrass 

Rough buttonweed 
Large buttonweed 
Wright shoalgrass 
Inland saltgrass 
Three-way dulichium 


Junglerice barnyard grass 
Common barnyard grass 


Barnyard grass 
Barnyard grass 
Coast barnyard grass 
Yerba de Tajo 
Spikerush 

Baldwin spikerush 
Horsetail spikerush 
Spikerush 

Longspike spikerush 
Blunt spikerush 
Common spikerush 
Dwarf spikerush 
Squarestem spikerush 
Spikerush 

Spikerush 

Common goosegrass 
Waterleaf 
Waterweed 

Wild rye 

Virginia wild rye 
Pony grass 
Lovegrass 
Rattlesnake master 
Toothed euphorbia 
Spotted euphorbia 
Beech family 
Strawberry 

Virginia strawberry 
Ash 

Catchweed bedstraw 
Bedstraw 

Carolina geranium 
Mannagrass 
Mannagrass 

Clammy hedge hyssop 
Maximilian sunflower 
Sunflower 

Indian heliotrope 
Heliotrope 
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Halberd-leaved rose mallow 


Flower-of-an-hour 
Common marestail 
Frog’s-bit family 
Watergrass 

Water pennywort 
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Appendix 1. Continued. 





Alphabetical by Common Name 


Common Name 


Giant ragweed 
Goldenrod 

Goosefoot 

Grass family 

Grassy arrowhead 

Gray dogwood 

Green algae 

Green bristlegrass 
Green bulrush 

Green hawthorn 
Greenfruit bur reed 
Ground cherry 
Hackberry 

Hairy crabgrass 
Halberd-leaved rose mallow 
Halberd-leaved tearthumb 
Hawthorn 

Heartleaf plantain 
Hedge cornbind 
Heliotrope 

Hemp 

Hemp sesbania 

Hickory 

Hooded arrowhead 
Hooked bristlegrass 
Hop sedge 

Horned beakrush 
Horned pondweed 
Horned poolmat 
Hornwort 

Hornwort 

Horsetail spikerush 
Indian heliotrope 
Indiancurrent coralberry 
Inland saltgrass 
lvy-leaved morning glory 
Jamaica sawgrass 
Japanese multiflora rose 
Jersey tea ceanothus 
Jimsonweed 
Johnsongrass 

Junglerice barnyard grass 
Justicia 

Keisak aneilema 

Kelp 

Kentucky bluegrass 
Korean lespedeza 
Lambsquarters goosefoot 
Larch tamarack 

Large buttonweed 

Leafy pondweed 
Lespedeza 

Lizard’s tail 

Longleaf pondweed 
Long-leaved ammannia 
Longspike spikerush 
Lovegrass 

Mannagrass 
Mannagrass 
Many-spiked flatsedge 
Maple 

Marsh blazing-star 
Marsh knotweed 

Marsh mermaidweed 
Marshpepper smartweed 


Taxonomic Classification 


Ambrosia trifida 
Solidago spp. 
Chenopodium spp. 
Poaceae 

Sagittaria platyphylla 
Cornus racemosa 
Chlorophyta 
Setaria viridis 

Scirpus atrovirens 
Crataegus viridis 
Sparganium chlorocarpum 
Physalis virginiana 
Celtis sp. 

Digitaria sanguinalis 
Hibiscus laevis 
Polygonum arifolium 
Crataegus spp. 
Plantago cordata 
Polygonum scandens 
Heliotropium spp. 
Cannabis sativa 
Sesbania exaltata 
Carya spp. 
Sagittaria calycina 
Setaria verticillata 
Carex lupulina 
Rhynchospora corniculata 
Zannichelliaceae 
Zannichellia palustris 
Ceratophyllum sp. 
Ceratophyllum spp. 
Eleocharis equisetoides 
Heliotropium indicum 
Symphoricarpos orbiculatus 
Distichlis stricta 
Ipomoea hederacea 
Cladium jamaicensis 
Rosa multiflora 
Ceanothus americanus 
Datura stramonium 
Sorghum halepense 
Echinochloa colonum 
Justicia spp. 
Aneilema keisak 
Laminariaceae 

Poa pratensis 
Lespedeza stipulacea 
Chenopodium album 
Larix laricina 

Diodia virginiana 
Potamogeton foliosus 
Lespedeza spp. 
Saururus cernuus 
Potamogeton nodosus 
Ammannia coccinea 
Eleocharis macrostachya 
Eragrostis spp. 
Glyceria sp. 

Glyceria spp. 
Cyperus polystachyos 
Acer spp. 

Liatris spicata 
Polygonum coccineum 
Proserpinaca palustris 
Polygonum hydropiper 


Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Hypericum perforatum 
Ilex decidua 

Ipomoea hederacea 
Ipomoea lacunosa 
lpomoea pandurata 
Ipomoea spp. 

Iva ciliata 

Juglans nigra 

Juglans spp. 
Juniperus virginiana 
Jussiaea repens 
Jussiaea spp. 

Justicia spp. 
Lachnanthes caroliniana 
Laminariaceae 
Larix laricina 

Leersia hexandra 
Leersia lenticularis 
Leersia oryzoides 
Leersia spp. 

Leersia virginica 
Lemnaceae 

Lemna minor 

Lemna sp. 

Lemna spp. 
Leptochloa fascicularis 
Leptochloa panicoides 
Leptochloa spp. 
Lespedeza spp. 
Lespedeza stipulacea 
Liatris spicata 

Linium spp. 

Lippia lanceolata 
Liquidambar styraciflua 
Liriodendron tulipifera 
Lithospermum arvense 
Ludwigia palustris 
Maclura pomifera 
Malva neglecta 
Melilotus alba 
Melilotus officinalis 
Muhlenbergia schreberi 
Myriophyllum spicatum 
Myriophyllum spp. 
Najadaceae 

Najas flexilis 

Najas gracillima 
Najas guadalupensis 
Najas minor 

Najas spp. 

Nelumbo lutea 
Nuphar advena 
Nuphar spp. 

Nuphar variegatum 
Nymphaea odorata 
Nymphaea spp. 
Nymphaea tuberosa 
Nyssa aquatica 

Nyssa sylvatica 
Ochroma lagopus 
Oryzopsis spp. 
Panicum capillare 
Panicum dichotomiflorum 
Panicum miliaceum 
Panicum ramosum 


Common Name 


Common St. Johnswort 
Possumhaw holley 
Ivy-leaved morning glory 
White morning glory 
Wild sweet potato vine 
Morningglory 

Rough sumpweed 
Black walnut 

Walnut 

Eastern juniper 
Creeping water primrose 
Water primrose 
Justicia 

Carolina redroot 
Kelp 

Larch tamarack 
Clubhead cutgrass 
Catchfly cutgrass 
Rice cutgrass 
Cutgrass 

White grass 
Duckweed 

Common duckweed 
Duckweed 

Duckweed 

Bearded sprangletop 
Salt meadow grass 
Sprangletop 
Lespedeza 

Korean lespedeza 
Marsh blazing-star 
Flax 

Fog-fruit 

American sweetgum 
North American tuliptree 
Corn gromwell 
Common marshpurslane 
Osage-orange 
Common mallow 
White sweetclover 
Yellow sweetclover 
Nimblewill muhly 
Spiked watermilfoil 
Watermilfoil 

Naiad 

Slender naiad 
Thread-like naiad 
Southern naiad 
Brittle naiad 

Naiad 

American lotus 
Spatterdock cow lily 
Cow lily 

Painted cow lily 
Fragrant water lily 
Water lily 

White water lily 
Water tupelo 
Blackgum tupelo 
Balsa 

Ricegrass 
Witchgrass panicum 
Fall panicum 
Broomcorn panicum 
Branched panicum 
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Alphabetical by Common Name 


Common Name 


Maximilian sunflower 
Milkweed 

Monnier waterhyssop 
Morning glory 

Munro grass 
Muskgrass 

Muskgrass 

Muskgrass 

Muskgrass 

Naiad 

Naiad 

Narrow-leaf pondweed 
Nettle family 
Nightshade 
Nimblewill muhly 
Nodding bur marigold 
North American tuliptree 
Northern red oak 
Nuttall oak 

Oak 

Olney bulrush 
Osage-orange 
Painted cow lily 

Pale dock 

Pale dogwood 
Panicum 

Paspalum 

Patience dock 

Pecan hickory 
Pennsylvania smartweed 
Pickerelweed 
Pigweed 

Pin oak 

Plantain 

Pokeberry 

Pondweed 

Pondweed 

Pondweed 

Pony grass 
Possumhaw holley 
Prairie cordgrass 
Prickly sida 

Prostrate knotweed 
Raccoon grape 
Ragweed 

Rattlesnake master 
Raven-foot sedge 
Red maple 

Red raspberry 
Redroot amaranth 
Redroot flatsedge 
Reed 

Reed canarygrass 
Ribbonleaf pondweed 
Rice cutgrass 

Rice flatsedge 
Ricegrass 

Riverbank grape 
River birch 

River bulrush 

Rough buttonweed 
Roughseed clammyweed 
Rough sumpweed 
Saltmarsh bulrush 
Salt meadow grass 


Taxonomic Classification 


Helianthus maximilianii 
Asclepias spp. 

Bacopa monnieri 
lpomea spp. 

Panicum rigidulum 
Chara sp. 

Chara spp. 

Chara vulgaris 
Characeae 
Najadaceae 

Najas spp. 
Potamogeton strictifolius 
Urticaceae 

Solanum spp. 
Muhlenbergia schreberi 
Bidens cernua 
Liriodendron tulipifera 
Quercus rubra 
Quercus nuttallii 
Quercus spp. 

Scirpus olneyi 
Maclura pomifera 
Nuphar variegatum 
Rumex altissimus 
Cornus obliqua 
Panicum spp. 
Paspalum spp. 
Rumex patientia 
Carya illinoensis 
Polygonum pensylvanicum 
Pontederia spp. 
Amaranthus spp. 
Quercus palustris 
Plantago spp. 
Phytolacca spp. 
Potamogeton sp. 
Potamogeton spp. 
Potamogetonaceae 
Eragrostis hypnoides 
Ilex decidua 

Spartina pectinata 
Sida spinosa 
Polygonum aviculare 
Ampelopsis cordata 
Ambrosia spp. 
Eryngium yuccifolium 
Carex crus-corvi 

Acer rubrum 

Rubus strigosus 
Amaranthus retroflexus 
Cyperus erythrorhizos 
Phragmites spp. 
Phalaris arundinacea 
Potamogeton epihydrus 
Leersia oryzoides 
Cyperus iria 
Oryzopsis spp. 

Vitis riparia 

Betula nigra 

Scirpus fluviatilis 
Diodia teres 

Polanisia dodecandra 
Iva ciliata 

Scirpus robustus 
Leptochloa panicoides 
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Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Panicum rigidulum 
Panicum spp. 
Panicum verrucosum 
Parthenocissus quinquefolia 
Paspalum boscianum 
Paspalum ciliatifolium 
Paspalum laeve 
Paspalum plicatulum 
Paspalum spp. 
Peltandra spp. 
Peltandra virginica 
Phalaris arundinacea 
Phalaris spp. 
Phragmites communis 
Phragmites spp. 
Physalis virginiana 
Phytolacca americana 
Phytolacca spp. 

Pilea pumila 

Pinus strobus 

Plantago cordata 
Plantago lanceolata 
Plantago spp. 
Plantanus occidentalis 
Poaceae 

Poa pratensis 

Polanisia dodecandra 
Polygonaceae 
Polygonum arifolium 
Polygonum aviculare 
Polygonum bicorne 
Polygonum coccineum 
Polygonum convolvulus 
Polygonum densiflorum 
Polygonum hydropiper 
Polygonum hydropiperoides 
Polygonum lapathifolium 
Polygonum pensylvanicum 
Polygonum persicaria 
Polygonum punctatum 
Polygonum sagittatum 
Polygonum scandens 
Polygonum spp. 
Pontederia cordata 
Pontederia spp. 
Populus deltoides 
Portulaca oleracea 
Potamogetonaceae 
Potamogeton crispus 
Potamogeton epihydrus 
Potamogeton foliosus 
Potamogeton natans 
Potamogeton nodosus 
Potamogeton pectinatus 
Potamogeton perfoliatus 
Potamogeton praelongus 
Potamogeton pulcher 
Potamogeton pusillus 
Potamogeton sp. 
Potamogeton spp. 
Potamogeton strictifolius 
Proserpinaca palustris 
Prunella vulgaris 
Prunus serotina 
Prunus spp. 


Common Name 


Munro grass 

Panicum 

Warty panicum 
Virginia creeper 

Bull paspalum 
Fringeleaf paspalum 
Bead grass 

Brownseed paspalum 
Paspalum 

Arrowarum 

Virginia arrowarum 
Reed canarygrass 
Canarygrass 

Common reed 

Reed 

Ground cherry 
Common pokeberry 
Pokeberry 

Canada clearweed 
White pine 

Heartleaf plantain 
Buckhorn plantain 
Plantain 

American sycamore 
Grass family 

Kentucky bluegrass 
Roughseed clammyweed 
Buckwheat family 
Halberd-leaved tearthumb 
Prostrate knotweed 
Smartweed 

Marsh knotweed 
Dullseed cornbind 
Stout smartweed 
Marshpepper smartweed 
Swamp smartweed 
Curltop ladysthumb 
Pennsylvania smartweed 
Spotted ladysthumb 
Dotted smartweed 
Arrowleaf tearthumb 
Hedge cornbind 
Smartweed 

Common pickerelweed 
Pickerelweed 

Eastern cottonwood 
Common purslane 
Pondweed 

Curlyleaf pondweed 
Ribbonleaf pondweed 
Leafy pondweed 
Floatingleaf pondweed 
Longleaf pondweed 
Fennelleaf pondweed 
Thorowort pondweed 
White-stem pondweed 
Spotted pondweed 
Baby pondweed 
Pondweed 

Pondweed 
Narrow-leaf pondweed 
Marsh mermaidweed 
Common selfheal 
Black cherry 

Cherry 


521 


ay Waterfowl of Illinois 


Appendix 1. Continued. 


Alphabetical by Common Name 


Common Name 


Schreber watershield 
Schweinitz flatsedge 
Seaside arrowgrass 
Sedge 

Sedge 

Sedge 

Sedge 

Sensitive senna 
Shallow sedge 

Sida 

Sideflowering skullcap 
Silver maple 

Slender bulrush 
Slender crabgrass 
Slender naiad 

Slim amaranth 
Smallspike false-nettle 
Smartweed 
Smartweed 

Smooth crabgrass 
Smooth sawgrass 
Smooth sumac 
Softstem bulrush 
Southern naiad 
Spatterdock cow lily 
Sphagnum moss 
Spiked watermilfoil 
Spikerush 

Spikerush 

Spikerush 

Spikerush 

Spotted euphorbia 
Spotted ladysthumb 
Spotted pondweed 
Sprangletop 
Squarestem spikerush 
Squarrose sedge 
Stout smartweed 
Straw-colored flatsedge 
Strawberry 

Sugar hackberry 
Sumac 

Sunflower 

Swamp beggarticks 
Swamp beggarticks 
Swamp buttercup 
Swamp loosestrife 
Swamp milkweed 
Swamp smartweed 
Swamp timothy 
Swamp white oak 
Tall swamp marigold 
Thistle 

Thorowort pondweed 
Thread-like naiad 
Three-seeded mercury 
Three-way dulichium 
Toothed euphorbia 
Tule bulrush 
Velvet-leaf 

Virginia arrowarum 
Virginia creeper 
Virginia strawberry 
Virginia wild rye 


Taxonomic Classification 


Brasenia schreberi 
Cyperus schweinitzii 
Triglochin maritima 
Carex hirsutella 

Carex muhlenbergii 
Carex spp. 
Cyperaceae 

Cassia nictitans 

Carex lurida 

Sida spp. 

Scutellaria lateriflora 
Acer saccharinum 
Scirpus heterochaetus 
Digitaria filiformis 
Najas flexilis 
Amaranthus hybridus 
Boehmeria cylindrica 
Polygonum bicorne 
Polygonum spp. 
Digitaria ischaemum 
Cladium mariscoides 
Rhus glabra 

Scirpus validus 

Najas guadalupensis 
Nuphar advena 
Sphagnum spp. 
Myriophyllum spicatum 
Eleocharis albida 
Eleocharis flavescens 
Eleocharis sp. 
Eleocharis spp. 
Euphorbia maculata 
Polygonum persicaria 
Potamogeton pulcher 
Leptochloa spp. 
Eleocharis quadrangulata 
Carex squarrosa 
Polygonum densiflorum 
Cyperus strigosus 
Fragaria spp. 

Celtis laevigata 

Rhus spp. 

Helianthus spp. 
Bidens connata 

Bidens discoidea 
Ranunculus septentrionalis 
Decodon verticillatus 
Asclepias incarnata 
Polygonum hydropiperoides 
Crypsis schoenoides 
Quercus bicolor 

Bidens coronata 
Cirsium spp. 
Potamogeton perfoliatus 
Najas gracillima 
Acalypha rhomboidea 
Dulichium arundinaceum 
Euphorbia dentata 
Scirpus acutus 
Abutilon theophrastii 
Peltandra virginica 
Parthenocissus quinquefolia 
Fragaria virginiana 
Elymus virginicus 


Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Quercus alba 
Quercus bicolor 
Quercus macrocarpa 
Quercus nigra 
Quercus nuttallii 
Quercus pagoda 
Quercus palustris 
Quercus phellos 
Quercus rubra 
Quercus spp. 
Ranunculus aquatilis 
Ranunculus pensylvanicus 
Ranunculus repens 
Ranunculus septentrionalis 
Ranunculus sp. 
Ranunculus spp. 
Rhus copallina 

Rhus glabra 

Rhus spp. 
Rhynchospora corniculata 
Rosa multiflora 
Rubus spp. 

Rubus strigosus 
Rudbeckia hirta 
Rumex altissimus 
Rumex crispus 
Rumex patientia 
Rumex spp. 
Ruppiaceae 
Ruppia maritima 
Ruppia spp. 
Sagittaria calycina 
Sagittaria latifolia 
Sagittaria platyphylla 
Sagittaria spp. 
Salix spp. 
Sambucus canadensis 
Saururus cernuus 
Scirpus acutus 
Scirpus americanus 
Scirpus atrovirens 
Scirpus californicus 
Scirpus fluviatilis 
Scirpus heterochaetus 
Scirpus olneyi 
Scirpus paludosus 
Scirpus robustus 
Scirpus spp. 

Scirpus subterminalis 
Scirpus validus 
Scutellaria lateriflora 
Sesbania exaltata 
Setaria faberi 

Setaria lutescens 
Setaria magna 
Setaria spp. 

Setaria verticillata 
Setaria viridis 

Sicyos angulatus 
Sida spinosa 

Sida spp. 

Smilacina racemosa 
Smilax glauca 
Smilax hispida 


Common Name 


White oak 

Swamp white oak 
Bur oak 

Water oak 

Nuttall oak 
Cherry-bark oak 

Pin oak 

Willow oak 
Northern red oak 
Oak 

Watercrowfoot buttercup 
Bristly crowfoot 
Creeping buttercup 
Swamp buttercup 
Buttercup 

Buttercup 

Flameleaf sumac 
Smooth sumac 
Sumac 

Horned beakrush 
Japanese multiflora rose 
Blackberry 

Red raspberry 
Black-eyed Susan 
Pale dock 

Curly dock 

Patience dock 

Dock 

Widgeongrass family 
Common widgeongrass 
Widgeongrass 
Hooded arrowhead 
Common arrowhead 
Grassy arrowhead 
Arrowhead 

Willow 

American elder 
Lizard’s tail 

Tule bulrush 
American bulrush 
Green bulrush 
Bullwhip bulrush 
River bulrush 
Slender bulrush 
Olney bulrush 

Alkali bulrush 
Saltmarsh bulrush 
Bulrush 

Water bulrush 
Softstem bulrush 
Sideflowering skullcap 
Hemp sesbania 
Faber bristlegrass 
Yellow bristlegrass 
Giant bristlegrass 
Bristlegrass 

Hooked bristlegrass 
Green bristlegrass 
Bur cucumber 
Prickly sida 

Sida 

Feather solomonplume 
Cat greenbrier 
Bristly greenbrier 
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Alphabetical by Common Name 


Common Name 


Walnut 

Warty panicum 
Water bulrush 
Watercrowfoot buttercup 
Watergrass 

Water hemp 

Water hemp 

Water hickory 
Waterleaf 

Water lily 
Watermilfoil 

Water oak 

Water pennywort 
Water primrose 
Water star grass 
Water tupelo 
Waterweed 

White grass 
White-edge sedge 
White morning glory 
White oak 

White pine 
White-stem pondweed 
White sweetclover 
White water lily 
Widgeongrass 
Widgeongrass family 
Wild grape 

Wild rye 

Wild sweet potato vine 
Willow 

Willow oak 
Witchgrass panicum 
Wooly sedge 

Wright shoalgrass 
Yellow birch 

Yellow bristlegrass 
Yellow-fruit sedge 
Yellow sweetclover 
Yerba de Tajo 


AGRICULTURAL PLANTS 


Alfalfa 

Barley 

Barley 
Buckwheat 
Buckwheat 
Corn 

Clover 
Cultivated rice 
Japanese millet 
Oat 

Potato 

Red clover 
Rye 

Sorghum 
Soybean 
Wheat 

White clover 


Taxonomic Classification 


Juglans spp. 
Panicum verrucosum 
Scirpus subterminalis 
Ranunculus aquatilis 
Hydrochloa spp. 
Amaranthus rudis 
Amaranthus tuberculatus 
Carya aquatica 
Ellisia nyctelea 
Nymphaea spp. 
Myriophyllum spp. 
Quercus nigra 
Hydrocotyle ranunculoides 
Jussiaea spp. 
Zosterella dubia 
Nyssa aquatica 
Elodea spp. 

Leersia virginica 
Carex debilis 

Ipomoea lacunosa 
Quercus alba 

Pinus strobus 
Potamogeton praelongus 
Melilotus alba 
Nymphaea tuberosa 
Ruppia spp. 
Ruppiaceae 

Vitis spp. 

Elymus spp. 
Ipomoea pandurata 
Salix spp. 

Quercus phellos 
Panicum capillare 
Carex lanuginosa 
Diplanthera wrightii 
Betula alleghaniensis 
Setaria lutescens 
Carex annectens 
Melilotus officinalis 
Eclipta prostrata 


Medicago sativa 
Hordeum spp. 
Hordeum vulgare 
Fagopyrum esculentum 
Fagopyrum spp. 

Zea mays 

Trifolium sp. 

Oryza sativa 
Echinochloa frumentacea 
Avena spp. 

Solanum tuberosum 
Trifolium spp. 

Secale cereale 

Sorghum vulgare 
Glycine max 

Triticum aestivum 
Trifolium repens 
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Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Solanum americanum 
Solanum carolinense 
Solanum spp. 

Solidago canadensis 
Solidago spp. 

Sorghum halepense 
Sparganium americanum 
Sparganium androcladum 
Sparganium chlorocarpum 
Sparganium eurycarpum 
Sparganium spp. 
Spartina pectinata 
Sphagnum spp. 
Spirodela polyrhiza 
Sporobolus spp. 
Symphoricarpos orbiculatus 
Taxodium distichum 
Taxodium spp. 
Thallophyta 

Thlaspi arvense 
Toxicodendron radicans 
Triglochin maritima 
Typha latifolia 

Typha spp. 

Ulmus spp. 

Urticaceae 

Utricularia spp. 
Vallisneria americana 
Verbena bracteata 
Verbena hastata 

Vigna sp. 

Vitis riparia 

Vitis Spp. 

Xanthium strumarium 
Zannichelliaceae 
Zannichellia palustris 
Zizania aquatica 

Zostera marina 

Zostera spp. 

Zosterella dubia 


Avena Spp. 
Echinochloa frumentacea 
Fagopyrum esculentum 
Fagopyrum spp. 
Glycine max 

Hordeum spp. 
Hordeum vulgare 
Medicago sativa 

Oryza sativa 

Secale cereale 

Solanum tuberosum 
Sorghum vulgare 
Trifolium pratense 
Trifolium repens 
Trifolium sp. 

Triticum aestivum 

Zea mays 


Common Name 


American nightshade 
Carolina horsenettle 
Nightshade 

Canada goldenrod 
Goldenrod 
Johnsongrass 
American bur reed 
Branching bur reed 
Greenfruit bur reed 
Giant bur reed 

Bur reed 

Prairie cordgrass 
Sphagnum moss 
Common ducksmeat 
Dropseed 
Indiancurrent coralberry 
Common baldcypress 
Baldcypress 

Algae 

Field pennycress 
Common poison-ivy 
Seaside arrowgrass 
Common cattail 
Cattail 

Elm 

Nettle family 
Bladderwort 
American wildcelery 
Bracted verbena 
Blue vervain 

Cow pea 

Riverbank grape 
Wild grape 
Common cocklebur 
Horned pondweed 
Horned poolmat 
Annual wildrice 
Common eelgrass 
Eelgrass 

Water star grass 


Oat 

Japanese millet 
Buckwheat 
Buckwheat 
Soybean 
Barley 

Barley 

Alfalfa 
Cultivated rice 
Rye 

Potato 
Sorghum 

Red clover 
White clover 
Clover 

Wheat 

Cor 
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Alphabetical by Common Name 





Common Name 


INVERTEBRATES 


American nut clam 

Annelid 

Ant 

Ant, bee, sawfly, 
wasp, and allies 

Aphid, leafhopper, 
planthopper, scale 
insect, and allies 

Aquatic caterpillar 

Arctic wedge clam 

Asiatic clam 

Atlantic razor clam 

Backswimmer 

Baltic clam 

Barnacle 

Beetle 

Blue mussel 

Bryozoan 

Bryozoan 

Bug (“true”) 

Burrowing mayfly 

Caddisfly 

Caddisfly 

Caddisfly 

Caddisfly 

Channeled barrel bubble 

Clam, mussel 

Conrad's false mussel 

Crawling water beetle 

Crayfish, shrimp 

Crayfish 

Cricket, grasshopper, 
katydid, and allies 

Crustacean 

Damselfly 

Damselfly, dragonfly 

Dragonfly 

Dragonfly 

Echinoderm 

File yoldia 

Fingernail clam 

Fingernail clam 

Fingernail clam 

Fingernail clam 

Fingernail clam 

Fingernail clam (pillclam) 

Fingernail clam 

Fly, mosquito, midge 

Fragile paper shell 

Freshwater snail 

Freshwater snail 

Freshwater snail 

Freshwater snail 

Grasshopper 

Ground and tiger beetle 

Hooked mussel 

Insect 

Lacewing and allies 

Lady beetle 

Mayfly 

Mayfly 

Midge 

Mitchell’s clam 


Taxonomic Classification 


Nucula proxima 
Annelida 
Formicidae 
Hymenoptera 


Homoptera 


Lepidoptera 
Mesodesma arctatum 
Corbicula fluminea 
Siliqua costata 
Notonectidae 
Macoma balthica 
Balanus spp. 
Coleoptera 
Mutilus edulis 
Pectinatella magnifica 
Bryozoa 
Hemiptera 
Hexagenia spp. 
Trichoptera 
Hydropsyche spp. 
Hydropsychidae 
Orthotrichia spp. 
Retusa canaliculata 
Pelecypoda 
Congeria leucophaeta 
Haliplidae 
Decapoda 
Procambarus clarki 
Orthoptera 


Crustacea 
Zygoptera 
Odonata 
Aeschnidae 
Anisoptera 
Echinodermata 
Yoldia limatula 
Musculium sp. 
Musculium spp. 
Musculium transversum 
Pisidium spp. 
Sphaerium spp. 
Sphaerium striatinum 
Sphaeriidae 
Diptera 

Leptodea fragilis 
Amnicola lustrica 
Campeloma crassula 
Lioplax spp. 

Elimia livescens 
Acrididae 
Carabidae 
Brachidontes recurvus 
Insecta 
Neuroptera 
Coccinellidae 
Ephemeridae 
Ephemeroptera 
Chironomidae 
Macoma mithcelli 


Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Acrididae 
Aeschnidae 
Amnicola lustrica 
Amphipoda 
Anisoptera 
Annelida 
Araneae 

Balanus spp. 
Brachidontes recurvus 
Bryozoa 
Campeloma crassula 
Carabidae 
Chironomidae 
Coccinellidae 
Coleoptera 
Congeria leucophaeta 
Corbicula fluminea 
Corixidae 
Crustacea 
Curculionidae 
Decapoda 
Diptera 

Dreissena polymorpha 
Dytiscidae 
Echinodermata 
Elimia livescens 
Ephemeridae 
Ephemeroptera 
Ephydridae 
Formicidae 
Gammarus spp. 
Gastropoda 
Gerridae 
Gyrinidae 
Haliplidae 
Hemiptera 
Hexagenia spp. 
Homoptera 


Hydrobia spp. 
Hydrophilidae 
Hydropsyche spp. 
Hydropsychidae 
Hymenoptera 


Insecta 

Lepidoptera 
Leptocheirus plumulosus 
Leptodea fragilis 

Lioplax spp. 

Lymnaea spp. 

Macoma balthica 
Macoma mithcelli 
Mesodesma arctatum 
Mollusca 

Mulinia lateralis 
Musculium sp. 
Musculium spp. 
Musculium transversum 
Mya arenaria 

Mutilus edulis 
Nassarius trivittatus 


Common Name 


Grasshopper 

Dragonfly 

Freshwater snail 

Scud, sideswimmer 

Dragonfly 

Annelid 

Spider 

Barnacle 

Hooked mussel 

Bryozoan 

Freshwater snail 

Ground and tiger beetle 

Midge 

Lady beetle 

Beetle 

Conrad's false mussel 

Asiatic clam 

Water boatmen 

Crustacean 

Weevil 

Crayfish, shrimp 

Fly, mosquito, midge 

Zebra mussel 

Predaceous diving beetle 

Echinoderm 

Freshwater snail 

Mayfly 

Mayfly 

Shore fly 

Ant 

Scud 

Snail, limpet 

Water strider 

Whirligig beetle 

Crawling water beetle 

Bug (“true”) 

Burrowing mayfly 

Aphid, leafhopper, 
planthopper, scale 
insect, and allies 

Swamp snail 

Water scavenger beetle 

Caddisfly 

Caddisfly 

Ant, bee, sawfly, 
wasp, and allies 

Insect 

Aquatic caterpillar 

Scud 

Fragile paper shell 

Freshwater snail 

Pond snail 

Baltic clam 

Mitchell's clam 

Arctic wedge clam 

Mollusk 

Surf clam 

Fingernail clam 

Fingernail clam 

Fingernail clam 

Soft-shelled clam 

Blue mussel 

New England nasa 
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Common Name 


Mollusk 

Mussel 

Mussel 

New England nasa 
Orb snail 

Pigmy backswimmer 
Pigmy grasshopper 
Polychaete worm 
Pond snail 

Pouch snail 

Pouch snail 
Predaceous diving beetle 
River snail 

Scud, sideswimmer 
Scud 

Scud 

Scud 

Seed shrimp 

Shore fly 

Snail, limpet 

Snail 

Snail 

Soft-shelled clam 
Soldier fly 

Spider 

Stink bug 

Surf clam 

Swamp snail 

Water boatmen 
Water scavenger beetle 
Water strider 
Weevil 

Whirligig beetle 
Zebra mussel 


WATERFOWL 


American Black Duck 
American Wigeon 
Black Scoter 
Blue-winged Teal 
Brant 
Bufflehead 
Canada Goose, 
bay goose, 
black-headed goose, 
cravat goose, 
gray goose, 
honker, 
outarde, 
reef goose, 
ringneck goose, 
white-cheeked goose 
Canvasback 
Common Goldeneye 
Common Merganser 
Dabbling duck 
Diving duck 
Eider 
Eider 
Gadwall 
Giant Canada Goose 
Graylag Goose 
Greater Scaup 


Taxonomic Classification 


Mollusca 
Unionidae 
Unio sp. 
Nassarius trivittatus 
Planorbidae 
Neoplea striola 
Tetrigidae 
Nereis sp. 
Lymnaea spp. 
Physa spp. 
Physidae 
Dytiscidae 
Pleurocera spp. 
Amphipoda 
Gammarus spp. 
Leptocheirus plumulosus 
Talitridae 
Ostracoda 
Ephydridae 
Gastropoda 
Valvata spp. 
Viviparus spp. 
Mya arenaria 
Stratiomyidae 
Araneae 
Pentatomidae 
Mulinia lateralis 
Hydrobia spp. 
Corixidae 
Hydrophilidae 
Gerridae 
Curculionidae 
Gyrinidae 
Dreissena polymorpha 


Anas rubripes 
Anas americana 
Melanitta nigra 
Anas discors 
Branta bernicla 
Bucephala albeola 
Branta canadensis 


Aythya valisineria 
Bucephala clangula 
Mergus merganser 
Anatini 

Aythyini 
Polysticta spp. 
Somateria spp. 
Anas strepera 
Branta canadensis maxima 
Anser anser 
Aythya marila 
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Taxonomic Classification 


Neoplea striola 
Nereis sp. 
Neuroptera 
Notonectidae 
Nucula proxima 
Odonata 
Orthoptera 


Orthotrichia spp. 
Ostracoda 
Pectinatella magnifica 
Pelecypoda 
Pentatomidae 
Physa spp. 
Physidae 
Pisidium spp. 
Planorbidae 
Pleurocera spp. 
Procambarus clarki 
Retusa canaliculata 
Siliqua costata 
Sphaeriidae 
Sphaerium spp. 
Sphaerium striatinum 
Stratiomyidae 
Talitridae 
Tetrigidae 
Trichoptera 
Unionidae 

Unio sp. 

Valvata spp. 
Viviparus spp. 
Yoldia limatula 
Zygoptera 


Aix sponsa 
Anatini 

Anas acuta 

Anas americana 
Anas clypeata 
Anas crecca 

Anas discors 

Anas platyrhynchos 
Anas rubripes 
Anas strepera 
Anser albifrons 
Anser anser 
Aythya affinis 
Aythya americana 
Aythya collaris 
Aythya marila 
Aythya valisineria 
Aythyini 

Branta bernicla 
Branta canadensis 


Common Name 


Pigmy backswimmer 

Polychaete worm 

Lacewing and allies 

Backswimmer 

American nut clam 

Damselfly, dragonfly 

Cricket, grasshopper, 
katydid, and allies 

Caddisfly 

Seed shrimp 

Bryozoan 

Clam, mussel 

Stink bug 

Pouch snail 

Pouch snail 

Fingernail clam 

Orb snail 

River snail 

Crayfish 

Channeled barrel bubble 

Atlantic razor clam 

Fingernail clam 

Fingernail clam 

Fingernail clam (pillclam) 

Soldier fly 

Scud 

Pigmy grasshopper 

Caddisfly 

Mussel 

Mussel 

Snail 

Snail 

File yoldia 

Damselfly 


Wood Duck 
Dabbling duck 
Northern Pintail 
American Wigeon 
Northern Shoveler 
Green-winged Teal 
Blue-winged Teal 
Mallard 

American Black Duck 
Gadwall 


Greater White-fronted Goose 


Graylag Goose 

Lesser Scaup 

Redhead 

Ring-necked Duck 

Greater Scaup 

Canvasback 

Diving duck 

Brant 

Canada Goose 
bay goose, 
black-headed goose, 
cravat goose, 
gray goose, 
honker, 
outarde, 
reef goose, 
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Alphabetical by Common Name 


Common Name 


Greater Snow Goose 
Greater White-fronted Goose 
Green-winged Teal 
Hooded Merganser 
Interior Canada Goose 
Lesser Scaup 

Lesser Snow Goose 
Mallard 

Northern Pintail 
Northern Shoveler 
Oldsquaw 

Redhead 

Red-breasted Merganser 
Richardson's Goose 
Ring-necked Duck 

Ross’ Goose 

Ruddy Duck 

Scoter 

Swan 

Wood Duck 


OTHER BIRDS 


American Coot 

American Crow 

American Woodcock 

Bald Eagle 

Blackbird 

Black-crowned Night Heron 
Blue Jay 

Bobolink 

Bustard (crane or heron) 
Common Moorhen or Gallinule 
Common Snipe 
Cormorant 

Crane 

Curlew 

Dove 

European Starling 

Flicker 

Grebe 

Killdeer 

Noddy Tern 

Northern Bobwhite (quail) 
Owl 

Parroquet (Carolina Parakeet) 
Passenger Pigeon 

Prairie Chicken 

Quail 

Rail 

Red-headed Woodpecker 
Red-necked Grebe 
Red-winged Blackbird 
Ring-necked Pheasant 
Ruffed Grouse 

Sandhill Crane 

Sooty Tern 

Wild Turkey 

Whooping Crane 
Yellowleg 


Taxonomic Classification 


Chen caerulescens atlantica 
Anser albifrons 

Anas crecca 

Lophodytes cucullatus 
Branta canadensis interior 
Aythya affinis 

Chen caerulescens caerulescens 
Anas platyrhynchos 

Anas acuta 

Anas clypeata 

Clangula hyemalis 

Aythya americana 

Mergus serrator 

Branta canadensis hutchinsii 
Aythya collaris 

Chen rossii 

Oxyura jamaicensis 
Melanitta spp. 


Cygnus spp. 
Aix sponsa 


Fulica americana 
Corvus brachyrhynchos 
Scolopax minor 
Haliaeetus leucocephalus 
Icterinae 

Nycticorax nycticorax 
Cyanocitta cristata 
Dolichonyx oryzivorus 


Gallinula chloropus 
Gallinago gallinago 
Phalacrocorax spp. 
Grus spp. 

Numentus spp. 
Columbidae 
Sturnus vulgaris 
Colaptes spp. 
Podicipedidae 
Charadrius vociferus 
Anous sp. 

Colinus virginianus 
Strigiformes 
Conuropsis carolinensis 
Ectopistes migratorius 
Tympanuchus spp. 
Colinus spp. 
Rallidae 

Melanerpes erythrocephalus 
Podiceps grisegena 
Agelaius phoeniceus 
Phasianus colchicus 
Bonasa umbellus 
Grus canadensis 
Sterna fuscata 
Meleagris gallopavo 
Grus americana 
Tringa spp. 


Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Branta canadensis hutchinsii 
Branta canadensis interior 
Branta canadensis maxima 
Bucephala albeola 

Bucephala clangula 

Chen caerulescens atlantica 
Chen caerulescens caerulescens 
Chen rossii 

Clangula hyemalis 

Cygnus spp. 

Lophodytes cucullatus 
Melanitta nigra 

Melanitta spp. 

Mergus merganser 

Mergus serrator 

Oxyura jamaicensis 
Polysticta spp. 

Somateria spp. 


Agelaius phoeniceus 
Anous sp. 

Bonasa umbellus 
Charadrius vociferus 
Colaptes spp. 

Colinus spp. 

Colinus virginianus 
Columbidae 
Conuropsis carolinensis 
Corvus brachyrhynchos 
Cyanocitta cristata 
Dolichonyx oryzivorus 
Ectopistes migratorius 
Fulica americana 
Gallinago gallinago 
Gallinula chloropus 
Grus americana 

Grus canadensis 

Grus spp. 

Haliaeetus leucocephalus 
Icterinae 

Melanerpes erythrocephalus 
Meleagris gallopavo 
Numenius spp. 
Nycticorax nycticorax 
Phalacrocorax spp. 
Phasianus colchicus 
Podiceps grisegena 
Podicipedidae 
Rallidae 

Scolopax minor 

Sterna fuscata 
Strigiformes 
Sturnus vulgaris 
Tringa spp. 
Tympanuchus spp. 


Common Name 


ringneck goose, 
white-cheeked goose 
Richardson's Goose 
Interior Canada Goose 
Giant Canada Goose 
Bufflehead 
Common Goldeneye 
Greater Snow Goose 
Lesser Snow Goose 
Ross’ Goose 
Oldsquaw 
Swan 
Hooded Merganser 
Black Scoter 
Scoter 
Common Merganser 
Red-breasted Merganser 
Ruddy Duck 
Eider 
Eider 


Red-winged Blackbird 
Noddy Tern 

Ruffed Grouse 

Killdeer 

Flicker 

Quail 

Northern Bobwhite (quail) 
Dove 

Parroquet (Carolina Parakeet) 
American Crow 

Blue Jay 

Bobolink 

Passenger Pigeon 
American Coot 

Common Snipe 

Common Moorhen or Gallinule 
Whooping Crane 

Sandhill Crane 

Crane 

Bald Eagle 

Blackbird 

Red-headed Woodpecker 
Wild Turkey 

Curlew 

Black-crowned Night Heron 
Cormorant 

Ring-necked Pheasant 
Red-necked Grebe 

Grebe 

Rail 

American Woodcock 
Sooty Tern 

Owl 

European Starling 
Yellowleg 

Prairie Chicken 

Bustard (crane or heron) 
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Alphabetical by Common Name 


Common Name 


MAMMALS 


Beaver 

Cattle (bison) 
Domestic dog 
Elk (wapiti) 
Mink 

Muskrat 

Rabbit 

Raccoon 

Red fox 

River otter 
Squirrel 

Striped skunk 
White-tailed deer 
Wildcat (bobcat) 


FISH 


Bass 
Gizzard shad 


Taxonomic Classification 


Castor canadensis 
Bison bison 

Canis familiaris 
Cervus elaphus 
Mustela vison 
Ondatra zibethicus 
Sylvilagus spp. 
Procyon lotor 
Vulpes vulpes 
Lutra canadensis 
Sciurus spp. 
Mephitis mephitis 
Odocoileus virginianus 
Lynx rufus 


Micropterus spp. 
Dorosoma cepedianum 
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Alphabetical by Taxonomic Classification 


Taxonomic Classification 


Bison bison 

Canis familiaris 
Castor canadensis 
Cervus elaphus 
Lutra canadensis 
Lynx rufus 
Mephitis mephitis 
Mustela vison 
Odocoileus virginianus 
Ondatra zibethicus 
Procyon lotor 
Sciurus spp. 
Sylvilagus spp. 
Vulpes vulpes 


Dorosoma cepedianum 
Micropterus spp. 


Common Name 


Cattle (bison) 
Domestic dog 
Beaver 

Elk (wapiti) 
River otter 
Wildcat (bobcat) 
Striped skunk 
Mink 
White-tailed deer 
Muskrat 
Raccoon 
Squirrel 

Rabbit 

Red fox 


Gizzard shad 
Bass 
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Examples of Phylogenetic Classification 
of Illinois Waterfowl (Mallard and Giant 
Canada Goose) 


MALLARD 
Kingdom — Animalia 
Phylum — Chordata 
Subphylum — Vertebrata 
lass — Aves | 
Subclass — Neornithes 
Superorder — Neognathae 
Order — Anseriformes 
Suborder — Anseres 


Family — Anatidae 
Subfamily — Anatinae 
Tribe — Anatini 


Genus — Anas 
Specie — platyrhynchos 
Subspecie — platyrhynchos 


GIANT CANADA GOOSE 
Kingdom — Animalia 
Phylum — Chordata 
stele ate — Vertebrata 


lass — Aves _ 
Subclass — Neornithes 
Superorder — Neognathae 
Order — Anseriformes 
Suborder — Anseres 
Family — Anatidae 
Subfamily — Anserinae 
Tribe — Anserini 
Genus — Branta | 
Specie — canadensis 
Subspecie — maxima 
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Institutions Providing Historical Nesting 
Information for Waterfowl Species in 
Illinois’ 


Chicago Academy of Sciences, IL 

Field Museum of Natural History, Chicago, IL 

Florida State Museum, University of Florida, Gainesville 

Illinois State Museum, Springfield 

Laboratory of Ornithology, Cornell University, Ithaca, NY 

Museum of Natural History, University of Illinois, Champaign 

Museum of Vertebrate Zoology, University of California, Berkeley 

National Museum of Natural History, Smithsonian Institution, 
Washington, DC 

Royal Ontario Museum, Toronto, Ontario, Canada 

University of Missouri, Columbia 

Western Foundation of Vertebrate Zoology, Los Angeles, CA 


' Several other institutions were contacted but had no relevant egg collections or 
information. 
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Sources of Historical 
and Current Nesting Information for 
Waterfowl in Illinois 


Annonymous ("W.S.C"). 1884. Notes from Peoria, Illinois. The Young Oologist 1(3):43. 
Barnes, R. 1927. A half day on the Illinois River. Oologist 44(7):82-86. 
Beecher, W.J. 1942. Nesting birds and the vegetation substrate. Chicago Ornithological Society, Chicago, Illinois. 69 pp. 


Bellrose, F.C. 1938. Abundance and food habits of the waterfowl in the Illinois River valley. B.S. Thesis, University of Illinois, 
Champaign. 33 pp. 


Bellrose, F.C. 1943. Two Wood Ducks incubating in the same nest box. Auk 60(3):446-447. 
Bellrose, F.C., and J.B. Low. 1944. Sparrow Hawk incubating Wood Duck eggs. Auk 61(2):299-300. 
Bogardus, A.H. 1874. Field, cover, and trap shooting. J.B. Ford and Co., New York. 343 pp. 


Bohlen, D.H. 1978. An annotated check-list of the birds of Illinois. Illinois State Museum Popular Science Series, Vol. IX, 
Springfield. 154 pp. 


Boulton, R., and E.R. Blake. 1936. The season. CXIl. April 15 to June 15, 1936: Chicago region. Bird Lore 38(4):309-310. 
Boulton, R., and FA. Petelka. 1937. The season. CXVIII. June 15 to August 15, 1937: Chicago region. Bird Lore 39(5):396-397. 
Butler, A.W. 1898. The birds of Indiana. Report of the state geologist of Indiana for 1897. 1,187 pp. 


Calef, R.T. 1953. Ecological analysis of the flora and vertebrate fauna of Funks Forest Natural Area, McLean County, Illinois. M.S. 
Thesis, University of Illinois, Champaign. 85 pp. 


Chapel, B. 1985. Field notes. The Meadowlark Messenger 1(7):2. [Champaign County Audubon Society] 
Chapel, B. 1985. Field notes. The Meadowlark Messenger 1(8):2. [Champaign County Audubon Society] 


Cooke, W.W. 1906. Distribution and migration of North American ducks, geese, and swans. U.S. Department of Agriculture 
Biological Survey Bulletin 26:38. 


DuMont, PA., 1947. Nesting season, June 1 to July 31, 1947: middlewestern region. Audubon Field Notes 1(5):177-179. 
DuMont, PA., and E.T. Smith. 1945. The season: middlewestern region. Audubon 47(5):48—50. 

Eifert, V.S. 1949. A lake for the Lincoln country. Audubon 41(4):218-225. 

Ford, E.R. 1933. The season. XCIll. June 15 to August 15, 1932: Chicago region. Bird Lore 34(5):344-345. 

Ford, E.R. 1956. Birds of the Chicago region. Chicago Academy of Sciences Special Publication 12. 


Ford, E.R., C.C. Sanborn, and C.B. Coursen. 1934. Birds of the Chicago region. Program of Activities of the Chicago Academy of 
Sciences 5(2—3):1-80. 


Garland, S.H. 1956. A study of nesting waterfowl in northeastern Illinois. Unpublished manuscript. 33 pp. 
Hanson, H.C. 1997. The Giant Canada Goose. Southern Illinois University Press, Carbondale. 252 pp. 
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Hawkins, A.S., and F.C. Bellrose. 1939. The duck flight and kill along the Illinois River during the fall of 1938. American Wildlife 
28:178-186. 

Holder, R.H. 1862. Catalogue of the birds of Illinois. 2nd ed. Transactions of the Illinois State Agriculture Society 1:77-85. 

Kennedy, D.D. 1974. Unusual nesting attempts by waterfowl in southern Illinois. Journal of Wildlife Management 38(4):937. 


Kennicott, R. 1855. Catalogue of the animals observed in Cook County, Illinois. [Birds.] Transactions of the Illinois State 
Agriculture Society. |. (for 1853-54):580-589. 


Kleen, V.M. 1974-1983. Seasonal reports nos. 2, 6, 10, 14, 18, 22, 26, 30, 34, 38. Illinois Department of Conservation, 
Springfield. 


Kleen, V.M. 1990. Illinois breeding bird atlas. Unpublished data. 

Kleen, V.M. 1992. 1991 breeding season. Meadowlark 1(1):25—40. 

Kleen, V.M. 1993. 1992 breeding season. Meadowlark 2(1):23-36. 

Kleen, V.M. 1994. 1993 breeding season. Meadowlark 3(1):24—40. 

Kleen, V.M. 1995. The 1994 breeding season. Meadowlark 4(1):25—40. 

Kleen, V.M. 1996. 1995 breeding season report. Meadowlark 5(1):27-40. 

Kleen, V.M. 1997. The 1996 breeding season report. Meadowlark 6(1):26-38. 

Lockart, J. 1980. The story of wetlands: wild places worth saving. Outdoor Highlights 8(2):6-24. 

Loucks, W.E. 1893. Birds of Peoria and Tazewell counties, Illinois. Unpublished manuscript in Peoria Public Library, Peoria, Illinois. 


Low, J.B. 1943. A preliminary survey of the nesting waterfowl in the glacial lakes region of northeastern Illinois. Unpublished 
report in Forbes Biological Station library, Illinois Natural History Survey, Havana, Illinois. 31 pp. 


Ludwig, D.R. 1984. Breeding survey of marshland birds. Forest Preserve District of Du Page County, Glen Ellyn, Illinois. 
Unpublished report. 8 pp. 


Mayfield, H. 1948. Nesting season, June 1 to July 31, 1948: middlewestern prairie region. Audubon Field Notes 2(5):208-209. 


Mayfield, H. 1949. Nesting season, June 1 to August 15, 1949: middlewestern prairie region. Audubon Field Notes 
3(5):237-238, 240. 


McCabe, R.A. 1947. The homing of transplanted young Wood Ducks. Wilson Bulletin 59(2):104—109. 


Mumford, R.E. 1959. Nesting season: June 1 to August 15, 1959: middlewestern prairie region. Audubon Field Notes 
13(5):433-434. 


Mumford, R.E. 1960. Nesting season: June 1 to August 15, 1960: middlewestern prairie region. Audubon Field Notes 
14(5):452-454. 


Musselman, T.E. 1948. A changing nesting habitat of the Wood Duck. Auk 65(2):197-203. 


Nawrot, J.R. 1877. Notes upon birds observed in southern Illinois, between July 17 and September 4, 1875. Bulletin of the 
Essex Institute 9:32-65. 


Nawrot, J.R., and W.D. Klimstra. 1985. Impact of mining and reclamation: Giant Canada Goose establishment on southern 
Illinois surface mines. Project Report No. 26, Cooperative Wildlife Research Laboratory, Southern Illinois University, 
Carbondale. 


Nelson, E.W. 1876. Birds of northeastern Illinois. Bulletin of the Essex Institute 8:90-155. 


Nolan, V., Jr. 1958. Nesting season: June 1 to August 15, 1958: middlewestern prairie region. Audubon Field Notes 
12(5):415-417. 


O'Leary, W.G., W.D. Klimstra, and J.R. Nawrot. 1984. Waterfowl habitats on reclaimed surface mined lands in southwestern 
Illinois. Pages 377-382 in D.H. Graves, ed. Proceedings of a Symposium on Surface Mining, Hydrology, Sedimentology 
and Reclamation. University of Kentucky, Lexington. 


Perkins, G.A., and J.S. Lawrence. 1985. Bird use of wetlands created by surface mining. Transactions of the Illinois Academy of 
Sciences 78(1/2):87-95. 


Ridgway, R. 1874. Catalogue of the birds ascertained to occur in Illinois. Annals of the Lyceum of Natural History of New-York 
Vol. X. New York. 394 pp. 


Ridgway, R. 1887. List of birds found breeding within the corporate limits of Mt. Carmel, Illinois. Ridgway Ornithological Club 
Bulletin 2:26-35. 


Ridgway, R. 1895. The ornithology of Illinois: descriptive catalogue. Natural History Survey of Illinois, Bloomington. 282 pp. 
Sanborn, C.C., and W.A. Goelitz. 1915. A two-year nesting record in Lake County, Illinois. Wilson Bulletin 27:434—-448. 


Smith, E.T., and PA. DuMont. 1944. The season: for the period from July 15 to September 15, 1944: middlewestern region. 
Audubon Magazine: Section Il, Audubon Field Notes 44(6):6—7. 
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Snyder, D., C. Bonney, and W.B. Robertson. 1948. Twelfth breeding-bird census: deciduous flood-plain forest. Audubon Field 
Notes 2(6):237. 


Thompson, M.D. 1958. The 1959 breeding bird census. Audubon Bulletin 108 (December): 5-11. 
Thompson, M.D. 1960. The 1959 nesting report. Audubon Bulletin 115 (September): 7-13. 


Thornburg, D.D. 1984. Illinois waterfowl surveys and investigations. Job Completion Report W-43-R(31), Illinois Department of 
Conservation, Springfield. 28 pp. 


Van Norman, B.H. 1991. The autumns in my life: August 1, 1936-1950. Personal diary. 
Woodruff, FM. 1907. The birds of the Chicago area. Bulletin Natural History Survey 6, Chicago Academy of Science. 221 pp. 


Yetter, A.P. 1992. Population densities and use of palustrine wetlands by breeding waterfowl in northeastern Illinois. M.S. Thesis, 
Southern Illinois University, Carbondale. 195 pp. 
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Foods 
Identified in Mallard Gizzard Samples 
Collected in Illinois, 1979-1981 
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AVE METS INLID ET 


Estimated Biomass of Dry Seeds, Stems 
and Leaves, or Tubers Produced by 
Selected Species of Plants Found in 

Mallard Gizzards? 


(Common names of plants are listed in Appendix 1) 


Biomass 

Scientific Name Ib/ac kg/ha 
Amaranthus spp. Af 2 
pe Ts 
Ambrosia spp. 1 1 
Ammannia spp. 8 9 
Ammannia coccinea 98 110 
Andropogon spp. 6 Ws 
Bidens spp. DS 37 
98-401 110-450 
Carex spp. T° ir 
ie Ts 
Cephalanthus occidentalis 1,092 Tez 25 
Cuscuta spp. 6 7 
Cyperus spp. <1 = 
Cyperus erythrorhizos 261 293 
600 673 
Cyperus esculentus 102 114 
Na ees 125 
(tubers) 33 a7 
Ze 238 
1,825 2,046 
Cyperus irla Zz 2 
4 5 
1 Tc 
45-803 50-900 
Cyperus strigosus 297 333 
330 370 
Digitaria spp. ig 21 
Digitaria sanguinalis <1 <1 
98; 152 W10241.70 
Diodia spp. 4 5 
Echinochloa spp. 125 140 
7 8 
29 53 
Echinochloa crusgalli 15 ies 
884 991 
2,609 2023 
Echinochloa frumentacea 2,922 3,276 
1,809 2,028 
45-1,204 50-1,350 
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Appendix 9. Continued. 





Biomass 

Scientific Name Ib/ac kg/ha 
Echinochloa walteri 12 14 
813 912 
pSeys 1,499 
Eclipta spp. | | 
Eclipta prostrata <a <1 
Eleocharis spp. 31 She 
<1 <1 
22-98 25-110 
1,096 1228 
Eleocharis obtusa <1 <1 
Eragrostis spp. ie E 
Eragrostis hypnoides 253 396 
Euphorbia spp. 1 1 
Geranium spp. Te (i 
Hibiscus spp. 1 1 
[pDOMoea spp. 5 6 
lva ciliata 1 i 
Leersia spp. S3 Bhs. 
Leersia oryzoides 137 154 
45-303 50-340 
Leptochloa spp. 98-1,405 110-1,575 
iE if 
Leptochloa fascicularis <1 <i 
Lippia spp. <1 = 
Ludwigia spp. 33 By 
45-201 50-225 
Nelumbo lutea 324 363 
Oryza sativa 143 160 
73 82 
Oryza sativa var. 4 4 
9 10 
49 BS 
Panicum spp. | ] 
Panicum dichotomiflorum 49 a 
7° Ts 
1 1 
98-401 110-450 
Paspalum spp. ip le 
Polygonum spp. 45 50 
ale le 
1 | 
| | 
45-1,204 50-1,350 
Polygonum coccineum 44 49 
Polygonum hydropiperoides 16 18 
47 oS 
70 79 
53 Wipe 
581 652 
1 1 
Polygonum lapathifolium 49 55 
462 518 
688 ee 
10,249 11,487 
Polygonum pensylvanicum 94 105 
470 Shay 
892 1,000 
5/92 6,492 
Polygonum punctatum 134 150 
148 166 
Pontederia cordata ; 346 388 
644 ized 
(stems and leaves) 6,395 ae 


Potamogeton foliosus 
(stems and leaves) 600 673 
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Appendix 9. Continued. 


Biomass 

Scientific Name Ib/ac kg/ha 
Potamogeton nodosus 839 941 
855 959 
Proserpinaca spp. al =I 
Ruppia maritima | | 
13 15 
| eI 
(stems and leaves) ptb7 1,970 
Sagittaria latifolia Hie At 
279 S13 
(tubers) 299 335 
Scirpus americanus Z14 240 
(tubers) 62 70 
Scirpus olneyi 24 27 
Setaria spp. <1 <I 
Sida spp. ] | 
Sparganium eurycarpum 830 930 
(tubers) 845 948 
Trifolium spp. = <1 
Verbena spp. <1 <1 
Xanthium spp. 3/ 41 
45 50 


* Data from Low and Bellrose (1944), Singleton (1951), Harmon et al. (1960), Davis et al. (1961), Rumsey (1961), Jemison and Chabreck (1962), 
Arner (1963), Wills (1970), Toth et al. (1972), Arner et al. (1974), Kadlec and Wentz (1974), Taylor (1977), Fredrickson and Taylor (1982), Olinde 
et al. (1985), Kelley (1986), Brock (1987), Kelley (1990), Haukos and Smith (1993). 

> Trace or <0.009 Ib/ac. 

© Trace or <0.01 kg/ha. 
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Appendix 11, Table 1. Distribution of Canada Goose harvest (percentage of total) at public hunting areas 
and private commercial and noncommercial areas in the Southern Quota Zone, 1973-1974 to 1996-1997. 


Canada Goose Harvest? 








Public Private Private 
Hunting Commercial Noncommercial 
Year Areas Clubs Areas? Total 
1973-1974: 3,590 (16%) 16,870 (74%) 2a (11%) fofb se5It | 
1974-1975° 4,664 (19%) 15,961 (65%) 4,048 (16%) BA\ ey s' 
1975-1976° 4,029 (16%) 7 Sille (69%) 3}, / HO, (15%) ja sy \OW7/'s. 
1976-1977! alia (16%) 18,500 (72%) 3,188 (12%) 25,865 
1977-19783 3,635 (12%) 21,093 (69%) 6,019 (20%) 30,747 
1978-1979" 6,120 (15%) 30,298 (75%) 4,072 (10%) 40,490 
1979-1980! 5,655 (19%) 21,215 (73%) 2263 (8%) 29,193 
1980) 4,929 (18%) 19,773 (71%) Br los (11%) 27,635 
19815 3,381 (13%) 18,409 (73%) 3,538 (14%) 25,328 
1982' 1393 (8%) 13:254 (74%) 3216 (18%) 17,863 
1983" ilps (9%) 13,440 (74%) 3}, MES! (17%) 18,164 
1984" 1,281 (9%) 10,969 (75%) Paelag | (16%) 14,607 
1985° 1,659 (8%) 16/112 (74%) 3,996 (18%) PAV heds 
1986-1987? 1,961 (8%) 19,582 (76%) A 15 (17%) 25,858 
1987-19883 1,104 (6%) 13,778 (74%) 3,/03 (20%) 18,585 
1988-1989' 3,371 (9%) 285/72 (73%) 7,389 (19%) BG532 
1989-1990° 2,900 (7%) B7679 (75%) VOUS (18%) 42,254 
1990-1991' 2ALT (8%) ZRG36 (72%) 6,256 (20%) 31,319 
1991-1992" 1,937 (7%) 19,103 (72%) Spates (20%) 26,403 
1992-1993" 1,164 (7%) 12,449 (72%) 3,642 (21%) 17255 
1993-1994” 2,208 (6%) 25,686 (70%) 8,785 (24%) 36,679 
1994-1995" G59 (6%) 18,395 (71%) 6,042 (23%) 25,956 
1995-1996 2,284 (6%) 257 (71%) 8,013 (23%) 35,414 
1996-1997" ies (5%) 18,265 (73%) 5515 (22%) 25,091 
Average 2,844 (11%) 19,522 (72%) 4,660 (17%) 27,026 


o 


As a result of changes in regulations, harvest on areas covered by lease or other nondaily monetary agreement falls under “private commercial 

clubs” during 1973-1974, under “private noncommercial areas” from 1974-1975 to 1977-1978, and under “private commercial clubs” from 

1978-1979 to 1996-1997. 

In 1982 the free permit was eliminated and hunters were no longer required to register to hunt on free areas (most of which are “private non- 

commercial areas”). Harvest on free areas from 1982 through 1996-1997 was estimated using the average percent (16.7%) of the harvest 

that occurred on free areas from 1973-1974 to 1981. 

Kennedy, Lewis, et al. (1974). 

Kennedy et al. (1975). 

Thornburg et al. (1976). 

Roetker et al. (1977). 

Roetker et al. (1978). 

Thornburg et al. (1979). 

' Thornburg and Foltz (1980). 

Thornburg et al. (1981). 

Thornburg and Estel (1983a). 

Thornburg and Estel (1983b). 

Jaques and Thornburg (1984a). 

Hardy and Thornburg (1986). 

Thornburg (1986). 

Thornburg (1987a). 

Whitton (1989). 

‘ Whitton (1991a). 

Whitton (1991b). 

Whitton (1992b). 
( ) 
( 


See ey > a oF lox 


2 U ° = 3 = > 


» Whitton (1992a). 
’ Whitton (1993). 
Whitton (1994a),. 
* Whitton (1995b). 
Whitton (1996a). 
? Whitton (1997a). 
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Appendix 11, Table 2. Distribution of Canada Goose harvest (percentage of total) at public hunting areas 
and private commercial and noncommercial areas in Union County, 1973-1974 to 1996-1997. 


Canada Goose Harvest? 








Public Private Private 
Hunting Commercial Noncommercial 
Year Areas Clubs Areas? Total 
1973-1974: 12720 (26%) 4,205 (63%) 701 (11%) 6,626 
1974-1975" ZO bo (36%) 3,135 (56%) 438 (8%) 5,591 
1975-1976° 2,292 (27%) 5,124 (59%) W213 (14%) 8,629 
1976-1977! 1,923 (32%) epee! (55%) 747 (12%) 5,984 
1977-19783 1,043 (27%) 22530) (64%) 354 (9%) 3,927 
1978-1979" GVeley) (33%) 7,065 (65%) 293 (3%) 10,915 
1979-1980! 2,845 (38%) 4,448 (59%) 187 (3%) 7,480 
1980) 2,383 (42%) 3,164 (55%) 186 (3%) jos 
1981' FAO (28%) 4,804 (67%) 316 (4%) Tiss 
1982! 1,098 (28%) 2,429 (63%) 328 (9%) 3,855 
1983” 1,074 (23%) ale, (68%) 387 (8%) 4,578 
1984" 735 (22%) 2,364 (70%) 288 (9%) 3,367 
1985° 969 (19%) Sh iihe (73%) 441 (9%) 5,186 
1986-1987" 1052 (14%) 6,058 (78%) 660 (8%) Tg ttD 
1987-19883 391 (10%) 3,039 (81%) 319 (9%) 3,749 
1988-1989" 1,664 (19%) 6,380 (73%) 747 (8%) 8,791 
1989-19905 318 (13%) 7,828 (78%) 850 (9%) 9,996 
1990-1991! 1,467 (19%) 5) WAS (73%) 668 (8%) 7,861 
1991-1992 1,062 (19%) 4,108 (73%) 480 (8%) 5,650 
1992-1993" 605 (17%) 2,516 (74%) 296 (9%) 3 ALI 
1993-1994” 1,012 (19%) 3,824 (72%) 449 (9%) 5,285 
1994-1995* 802 (16%) 3,073 (75%) 416 (9%) 4,891 
1995-1996” Boas (17%) 4,350 (74%) 499 (9%) 5,874 
1996-1997? 620 (12%) 4,167 (80%) 445 (8%) 5232 
Average 1,445 (23%) 4,217 (69%) 488 (8%) 6,150 


o 


As a result of changes in regulations, harvest on areas covered by lease or other nondaily monetary agreement falls under “private commercial 

clubs” during 1973-1974, under “private noncommercial areas” from 1974-1975 to 1977-1978, and under “private commercial clubs” from 

1978-1979 to 1996-1997. 

In 1982 the free permit was eliminated and hunters were no longer required to register to hunt on free areas (most of which are “private non- 

commercial areas”). Harvest on free areas from 1982 through 1996-1997 was estimated using the average percent (8-9%) of the harvest that 

occurred on free areas from 1973-1974 to 1981. 

° Kennedy, Lewis, et al. (1974). 

Kennedy et al. (1975). 

Thornburg et al. (1976). 

Roetker et al. (1977). 

Roetker et al. (1978). 

Thornburg et al. (1979). 

' Thornburg and Foltz (1980). 

Thornburg et al. (1981). 

Thornburg and Estel (1983a). 

Thornburg and Estel (1983b). 

Jaques and Thornburg (1984a). 

" Hardy and Thornburg (1986). 

Thornburg (1986). 

Thornburg (1987a). 

Whitton (1989). 

" Whitton (1991a). 

Whitton (1991b). 

Whitton (1992b). 
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Appendix 11, Table 3. Distribution of Canada Goose harvest (percentage of total) at public hunting areas 
and private commercial and noncommercial areas in Jackson and Williamson counties, 1973-1974 to 
1996-1997. 


Canada Goose Harvest? 


Public Private Private 
Hunting Commercial Noncommercial 

Year Areas Clubs Areas? Total 

1973-1974: 995 (15%) 4,428 (65%) 1,384 (20%) 6,807 
1974-19753 Tetee (13%) 4,679 (55%) Ashe) (31%) 8,458 
1975-1976° rae: (11%) 4,627 (64%) 1,866 (26%) i280 
1976-1977! 1,692 (14%) 8,876 (72%) 1,700 (14%) 12,268 
1977-19783 1,914 (12%) 8,903 (57%) 4,892 (31%) 15,709 
1978-1979" 1,106 (8%) 9,182 (69%) 2,939 (22%) las 
1979-1980! 2376 (18%) 9,243 (69%) 17763 (13%) 13,382 
1980) iPeLy. (11%) 8,473 (69%) 2,467 (20%) 127292 
1981* 874 (8%) 6,807 (65%) 2,748 (26%) 10,429 
1982' 149 (2%) 5,067 (66%) 2514 (32%) Cee 
1983" 13 (2%) 4,882 (66%) 2,405 (33%) 7,400 
1984" 142 (3%) 3,414 (65%) le (32%) 5,268 
1985° 495 (5%) 6,027 (62%) 3,140 (32%) 9,662 
1986-1987" 542 (6%) 6,004 (62%) So hey (33%) 9,698 
1987-19883 shh (5%) 5,834 (62%) 3,058 (33%) 9,409 
1988-1989" pee (6%) 11141 (61%) 5,899 (33%) 18,150 
1989-19905 816 (4%) 11,639 (63%) 5,997 (33%) 16452 
1990-1991' 776 (5%) 9,872 (63%) Sears (33%) fay ea be: 
1991-1992! rae (5%) S500 (62%) 4,461 (32%) sera 7 
1992-1993 498 (5%) 5,920 (62%) 3,090 (33%) 9,508 
1993-1994“ 1,154 (5%) 15,281 (63%) 7,913 (32%) 24,348 
1994-1995* 642 (4%) 10,469 (64%) setae (32%) 16,461 
1995-1996 839 (4%) i387, (64%) 7,042 (32%) 21,668 
1996-1997" 479 (3%) 9,938 (64%) 5,016 (33%) 15,433 
Average 883 (7%) 8,044 (64%) 3,679 (29%) 12,605 


* As a result of changes in regulations, harvest on areas covered by lease or other nondaily monetary agreement falls under “private commercial 

clubs” during 1973-1974, under “private noncommercial areas” from 1974-1975 to 1977-1978, and under “private commercial clubs” from 

1978-1979 to 1996-1997. 

In 1982 the free permit was eliminated and hunters were no longer required to register to hunt on free areas (most of which are “private non- 

commercial areas”). Harvest on free areas from 1982 through 1996-1997 was estimated using the average percent (32-33%) of the harvest 

that occurred on free areas from 1973-1974 to 1981. 
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Appendix 11, Table 4. Distribution of Canada Goose harvest (percentage of total) at public hunting areas 
and private commercial and noncommercial areas in Alexander County, 1973-1974 to 1996-1997. 


Canada Goose Harvest? 








Public Private Private 
Hunting Commercial Noncommercial 

Year Areas Clubs Areas? Total 

1973-1974° 875 (9%) Sees (87%) 326 (3%) 9,438 
1974-1975° T527 (14%) 8,144 (77%) 953 (9%) 10,624 
1975-1976° 960 (10%) 7,565 (82%) 651 (7%) 9,176 
1976-1977! 562 (7%) 6,310 (83%) 741 (10%) 7613 
1977-19783 678 (6%) 9,660 (87%) 173 (7%) 1104 
1978-1979" 1,457 (9%) 14,051 (86%) 840 (5%) 16,348 
1979-1980! 434 (5%) 7,584 (91%) 313 (4%) 8,331 
1980) 1,194 (12%) 8,136 (83%) 480 (5%) 9,810 
1981' 494 (6%) 6,798 (88%) 474 (6%) 7,766 
1982! 146 (2%) 5/58 (92%) 377 (6%) 6,281 
1983" 374 (6%) 5,441 (88%) a7 (6%) 6,186 
1984" 404 (7%) 5,191 (87%) S357 (6%) 5,952 
1985° 195 (3%) 6,309 (91%) 415 (6%) 6,919 
1986-1987° 367 (4%) 72520 (90%) 503 (6%) 8,390 
1987-19883 196 (4%) 4,905 (90%) 326 (6%) APT 
1988-1989" 597 (5%) 105i (89%) 743 (6%) 12,391 
1989-19905 766 (6%) Je 12 (88%) 828 (6%) 13,806 
1990-1991' 184 (2%) 7,038 (92%) 461 (6%) 7,683 
1991-1992" 164 (2%) 6,440 (92%) 422 (6%) 7,026 
1992-1993" 61 (1%) 3,953 (93%) 256 (6%) 4,270 
1993-1994" 42 (1%) 6,623 (94%) 381 (5%) 7,046 
1994-1995* 75 (2%) 4,328 (94%) 201 (4%) 4,604 
1995-1996" 420 (5%) 7,400 (94%) a2 (1%) 7,872 
1996-1997? 214 (5%) 4,160 (94%) 52 (1%) 4,426 
Average 516 (6%) 7,284 (88%) 471 (6%) 8,271 





* As a result of changes in regulations, harvest on areas covered by lease or other nondaily monetary agreement falls under “private commercial 

clubs” during 1973-1974, under “private noncommercial areas” from 1974-1975 to 1977-1978, and under “private commercial clubs” from 

1978-1979 to 1996-1997. 

In 1982 the free permit was eliminated and hunters were no longer required to register to hunt on free areas (most of which are “private non- 

commercial areas”). Harvest on free areas from 1982 through 1996-1997 was estimated using the average percent (6%) of the harvest that 

occurred on free areas from 1973-1974 to 1981. 
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Glossary 


Above-background concentration: concentra- 
tion above that which occurs naturally in a pop- 
ulation or an environment. 


Age ratio: ratio of the number of young to 
adults in a population. 


Aggregate mass: total mass of the j" food item 
in the sample of all birds divided by the total 
mass of all food items in the sample. Wet and 
dry qualifiers identify whether masses were 
measured before or after food items were 
dehydrated. 


Aggregate percent: proportion of the j" food 
item in the i” bird averaged over all birds in the 
sample. Wet and dry qualifiers identify whether 
volumetric measurements were taken before or 
after food items were dehydrated. 





Aggregate volume: total volume of the j" food 
item in the sample of all birds divided by the 
total volume of all food items in the sample. The 
wet and dry qualifiers identify whether volumet- 
ric measurements were taken before or after 
food items were dehydrated. 


Alluvial valley: recent floodplain associated 
with a river or stream. 

Anaerobic: an absence of oxygen. 

Anatidae: taxonomic family containing the 
ducks, geese, and swans. 

Anatids: of, or pertaining to, the taxonomic 
family Anatidae. 


Backwater (bottomland) lake: relatively shal- 
low depression, usually containing water, 
formed on the floodplain of a river or stream. 


Baiting: act of distributing food, such as corn, 
to attract game. 


Bias: obscuring the facts with one’s opinion or 
choice. 


Brace: two of anything, particularly game birds; 
thus, a brace of ducks is two ducks. 


Breeding range: inclusive area in which a 
species reproduces. 


Brood: young of a single clutch. 


Brood survival: percentage of broods that had 
more than one young survive to fledge. 


Brooding: tending or caring for a brood. 


Clutch: total number of eggs laid and incubated 
by a single female at any one time. 


Cohort: group of individuals within a population. 


Conservation tillage: soil-tilling practices not 
resulting in the use of a moldboard plow, 
designed to reduce soil erosion by leaving a 
portion of the crop residues on the field. 


Crepuscular: before sunrise or after sunset: 
twilight; dusk; dawn. 


Crop: pouchlike swelling of the esophagus used 
as a storage chamber for food until the stomach 
can accommodate such food; this chamber is 
absent in members of the family Anatidae. 


Cross correlation analysis: statistical tech- 
nique used to identify relationships between 
two time series, and to determine if such rela- 
tionships are affected by time lag. 


Dabbling duck: any member of the family 
Anatidae, subfamily Anatinae, tribe Anatini, 
genus Anas, e.g., Mallard and Gadwall. 


Deciduous forest: group of trees that shed 
their leaves at the end of each growing season. 


Demographics: statistical data describing a 
given population of animals, e.g., the popula- 
tion's size, density, and distribution. 


Die-off: rapid increase in the death rate of a 
species; when the death rate exceeds the envi- 
ronment’s ability to remove animal carcasses. 


Direct band recovery: band recoveries occur- 
ring during the same autumn and/or hunting 
season as the banding; first hunting season 
returns of summer-banded birds. See indirect 
band recovery. 


Diving duck: any member of the family 
Anatidae, subfamily Anatinae, tribe Aythyini, 
genus Aythya; bay ducks, e.g., Canvasback and 
Lesser Scaup. 


Double-brooding: rearing two broods in a sin- 
gle season. 


Dry-land pen: enclosure that contained live 
decoys to lure waterfowl into upland sites; large 
amounts of corn were placed around this enclo- 
sure, and the only water at the site was the 
drinking water provided for the decoys. 


Duckling survival: percentage of hatched duck- 
lings surviving to a particular date, usually to 
fledge. 


Dump nest: two or more females of the same 
species laying eggs in a common nest. See para- 
sitic nesting. 

Embedded shot: shotgun pellets located in 
muscle or organ tissues. 


Emergent aquatic vegetation: hydrophytic 
plants whose growth forms extend above the 
water surface. 


Emigration: act of leaving a region or habitat; 
opposite of immigration. 


Endogenous reserves: energy stored as fat in 
the body enabling the animal to undergo pro- 
longed periods of low food consumption or fast- 
ing, e.g., incubation periods in waterfowl. 


Fall flight: the predicted number of ducks 
and/or geese entering the fall population; the 
number of surviving breeders and nonbreeders 
in fall plus the annual recruitment of young. 


Field pen: device similar to a dry-land pen used 
to lure ducks into upland sites; however, unlike 
dry-land pens, field pens provided pools of 
water in which waterfowl could land and feed. 
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Fingernail clam: small mollusk of the family 
Sphaeriidae; these clams are named for their 
relatively small size and their resemblance to a 
human fingernail; fingernail clams are an impor- 
tant food for many species of waterfowl. 


Flapper: member of the family Anatidae inca- 
pable of flight. 


Fledge: development of juvenile feathers 
enabling a bird to fly. 


Fledgling: bird lacking juvenile plumage and 
not yet capable of flight. 


Flightless: incapable of flight. 


Floating-leaved aquatic vegetation: hydrophytic 
vegetation in which leaf structures form on the 
water surface, e.g., pondweeds and duckweeds. 


Floodplain: usually flat topography bordering a 
stream or river and subject to occasional flooding. 


Flyway: divisions, based loosely on waterfowl 
migration corridors of the United States, defined 
in the 1940s by the United States Fish and 
Wildlife Service in order to manage waterfowl 
resources more effectively, e.g., Pacific, Central, 
Mississippi, and Atlantic flyways. 





Foraging: act of searching for food. 


Game farm: as a noun, the site used for propa- 
gating and releasing game birds for the purpose 
of hunting: as an adjective (game-farm), the 
strain of domestic birds raised at a game farm. 


Gastropoda: taxonomic class of asymmetrical 
mollusks having a well-developed head, a flat- 
tened foot, and a single shell often spirally 
coiled; contains the snails, limpets, and whelks. 


Greentree reservoir: shallow impoundment of 
living hardwood trees artificially subjected to 
periodic flooding to provide feeding and resting 
areas for waterfowl. 

Grit: small stones and pebbles consumed by 
birds, especially grain-eaters; an aid to the giz- 
zard in digestion. 

Gullet: cavity for food consumption; upper 
digestive tract; esophagus. 

Hectare: metric measurement of area equal to 
10,000 square meters or 2.471 acres. 
Herbaceous: nonwoody vegetation; plants not 
encompassing trees or shrubs. 


Heterogeneous: composed of contrasting or 
dissimilar parts. Opposite of homogeneous. 
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Hinge point: point upstream of a dam where 
the water surface is 1 foot (0.3 m) above the pool 
level at the dam; marks the division between the 
lacustrine and riverine sections of the pool. 


Homing: process by which organisms return to 
a specific location, such as their natal area. 


Homogeneous: composed of similar or 
matching parts; of the same nature. Opposite of 
heterogeneous. 


Hunter-day: one day afield by a hunter. 


Hybrid: offspring of unlike parents; may be vari- 
etal, racial, specific, or generic. 


Hybridization: to hybridize; cross-fertilization. 


Hydric soil: soil saturated, flooded, or ponded 
for a portion of the growing season creating 
anaerobic conditions favoring the development 
of hydrophytic vegetation. 


Hydrological regime: measure of the duration 
of wetland inundation. 


Hydrophytic: having a strong affinity for water. 


Immigration: act of coming into a new region or 
habitat; opposite of emigration. 


Incubation: egg warming by adult birds result- 
ing in embryonic development. 


Incubation period: time between the start of 
incubation and hatch. 


Indirect band recovery: bands recovered sub- 
sequent to the first hunting season. See direct 
band recovery. 


Ingested shot: shotgun pellets consumed while 
foraging. 

Interior race: a subspecies of Canada Geese, 
Branta canadensis interior. 


Inviolate: undisturbed; protected from human 
interaction. 


Juvenile: age class in birds prior to sexual 
maturity, characterized by juvenile plumage and 
initial flight. 

Lacustrine: lake; broad classification of wet- 
lands and deepwater habitats used by the 
National Wetlands Inventory. 

Lamellae: platelike adaptation along the edge 
of the bill in waterfowl used for obtaining vari- 
ous foods. 

Littoral: shallow zones of depths less than 6 
feet (2 m) below low water levels in lakes. 


Low flow: period of time a river or stream con- 
tains its annual lowest volume of water. 


Market hunting: former hunting practice in 
which hunters sold their harvest (usually game 
birds) in the market place. 


Mast: fruits of trees, e.g., acorns and pecans. 


May pond: prairie pothole containing water in 
May when the U.S. Fish and Wildlife Service con- 
ducts the population estimates of breeding 
pairs of waterfowl. 


Mean life span: average number of years an 
organism is expected to live. 


Metabolic reserves: see endogenous reserves. 


Migration chronology: dates when a species or 
group of species migrate through a given area. 


Migration corridor: general pathway or pas- 
sageway used by a species or group of species 
during migration. 

Moist-soil plants: herbaceous vegetation 
adapted to growth and regeneration in hydric 
soils, such as mudflats. 


Mollusk: organism of the phylum Mollusca typ- 
ically having a calcareous shell of one or two 
pieces (e.g., snails and clams); also mollusc. 


Molt: periodic shedding of feathers, hair, or skin. 


Monogamy: behavior of having only one mate 
during a breeding season. 


Multiple regression model: mathematical 
equation showing the relationship between vari- 
ables. 


Navigation pool: body of water between two 
dams on a navigable river. 

Neotropical: pertaining to a geographic region 
from central Mexico southward including the 
South American continent and the West Indies. 


Nest success: probability that one or more 
eggs will hatch from a clutch. 


Nonpoint source pollution: pollution coming 
from an unidentifiable source, e.g., agricultural 
runoff. See point source pollution. 


No-till: conservation tillage practice that does 
not turn over the soil. 


Omnivore: animal that consumes both plant 
and animal matter. 


Palustrine: relatively small, shallow, nontidal, 
emergent wetlands and tidal emergent wetlands 
where ocean-derived salts are less than 5 per- 
cent; broad classification of emergent wetlands 
used by the National Wetlands Inventory. 


Parasitic nesting: laying of one or more eggs in 
nests of other species; incubation and care of 
the young are performed by the foster parents. 
See dump nesting. 


Parkland: major waterfowl! production area in 
southern Canada consisting of a temperate 
region grassland interspersed with hillocks and 
wetlands: differs from the more southerly grass- 
lands by higher precipitation, lower evaporation 
rates, more trees, milder winds, and less severe 
extremes in temperature. 


Peak population: highest number of individu- 
als of a species inventoried in a region on any 
one of several surveys conducted each year dur- 
ing the fall or spring. 


Pelecypoda: class within the phylum Mollusca 
representing the clams or mussels; bivalve mol- 
lusks. 


Pioneering: behavior in which female ducks, 
usually yearlings, nest in areas other than their 
natal area; the pioneering rate depends upon 
the proportion of females emigrating as 
opposed to those returning to natal areas. 


Poaching: act of harvesting game or nongame 
species in violation of the law; trespassing on 
another's land in order to hunt game. 


Point source pollution: pollution coming from 
an identifiable source, e.g., smokestack emis- 
sions. See nonpoint source pollution. 


Population: group of individuals of one or more 
species within a specified geographic area. 
Population chronology: see migration chronol- 
ogy. 

Pothole region: temperate region grassland in 
the north-central United States and south- 
central Canada where repeated glaciation cre- 
ated numerous wetland basins termed potholes; 
primary breeding grounds for North American 
waterfowl. 





Prebasic molt: the molting of alternate or 
breeding plumage into eclipse or basic plumage; 
prebasic molt usually occurs after the breeding 
season but varies in sexes and species. 
Predation: act of one animal consuming 
another. 

Preserve: area of the landscape set aside to 
protect its natural qualities; some preserves may 
be hunted, others not. 
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Presettlement: refers to the period before 
European settlement of North America. 


Proventriculus: glandular stomach in birds 
where food is partially digested before entering 
the gizzard. 


Pusher: person who prepares and coordinates a 
hunt for other sportsmen; duties may include 
calling, arranging decoys, calling shots, and 
retrieving and cleaning game. 


Put-and-take: form of hunting in which game, 
usually game-farm birds, are released for the 
sole purpose of hunting. 


Recruitment: number or proportion of flying 
young added to the existing population each year; 
the number of offspring that fledge each year. 


Refuge: area providing shelter or cover, usually 
includes food and water. 


Renest: additional nesting attempt by a female 
whose initial nest effort failed; differs from mul- 
tiple brooding, which is the rearing of more than 
one brood per season. 


Reproductive rate: recruitment of young 
divided by the number of breeding females in 
Spring. 

Rest area: area set aside for waterfowl that is 
free from human disturbance. 


Reverse migration: migration of a species or 
group of species opposite to what is usual for 
the season, e.g., north in fall or south in spring. 


Revetment: stone or concrete placed on an 
embankment to prevent erosion. 


Riverine: of or pertaining to a river; a broad 
classification of the National Wetlands Inventory 
that refers to wetlands and deepwater habitats 
contained within a channel and not falling into 
Palustrine or Lacustrine classifications. 


River mile: measure of distance, usually 
upstream, ona river from a specific point; meas- 
urements usually originate from or near the 
mouth of the river or at its confluence with 
another river, e.g., on the Illinois River measure- 
ments originate at the confluence of the Illinois 
and Mississippi rivers. 

Scrub-shrub: wetland classification defining 
woody vegetation less than 20 feet (6 m) tall, 
usually willows or buttonbush. 


Scud: invertebrate of the order Amphipoda, 
also called freshwater shrimp. 
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Sediment (sedimentation): matter of varying 
particle size that settles from a liquid or is held 
in suspension. 

Species: group or population of organisms that 
resemble one another and are either actually or 
potentially interbreeding and reproductively iso- 
lated from other such groups; taxonomic classi- 
fication below genus or subgenus but above 
subspecies. 


Staging area: geographical area used by water- 
fowl as a concentration point before a mass 
migration. 


Sublethal: concentration or dosage not result- 
ing in death. 

Submerged aquatic vegetation: herbaceous 
vegetation growing below the water surface. 


Subpopulation: group or groups of species 
within a population. 

Subspecies: geographical subdivision of a 
species; taxonomic classification below species. 


Survival rate: the probability that a bird alive 
on a given day will survive for | year. 


Territory: area actively defended from the same 
species by an individual or group of individuals. 


Thermoregulation: the process of maintaining 
body temperature. 


Tuber: fleshy, underground, food storage protu- 
berance of some plants. 


Use-day: one duck or goose spending one day 
in an area. 


Waste grain: agricultural grain spilled or not 
collected during harvest. 


Wald-Wolfowitz runs test: statistical test used 
to detect serial patterns in numbers that have 
two possible values (e.g., “+” and “—”); can be 
used to identify trends through time. 


Wetland: areas, part land and part water, in 
which water is the controlling environmental 
factor; land where the water table is at or near 
the surface, and water covers the land at least 
part of the year; land characterized by hydric 
soils and supporting hydrophytic vegetation. 


Wing dam: barrier wall erected perpendicular 
to the current of a river for the purpose of divert- 
ing the current. 


Zoning: management strategy establishing 
hunting seasons at different times and places 
within a geographic or political boundary. 


Index 


Plant and animal species are listed by common name. 


A Review of the Problem of Lead Poisoning in Waterfowl 
(Sanderson and Bellrose), 9 
Acorns, 30, 93, 425, 426 
waterfowl food habits: 
Mallard, 126, 128, 129, 133, 136-137 
Ring-necked Duck, 169 
Wood Duck, 146-147, 149 
Adams County, 45, 65, 70, 72, 344, 346-347 
Adaptive Harvest Management, 418, 421 
Adopt a Pothole Program, 59, 474 
Aerial inventories, xiii, xiv, xvi, 29, 181, 184, 185, 190, 
368, 412 
breeding population estimates, 228 
Canada Goose, 263 
IDOC peak numbers, 265-266 
Mississippi Valley Population, 268 
use-days, 264, 267 
fall flight index, 228 
funding, 20 
history, 4, 5, 177, 181-186 
inventory locations and years, 187, 188-189, 190 
mean per week, 192-222, 225 
Midwinter Waterfowl Inventory, 182, 250-255, 
262, 268, 301 
peak numbers, 227, 229-245 
use-days, 244-247 
averages, 246-247, 248 
fall migration chronology, 219, 223 
incremental percentage, 223 
multiple regression models, 228 
refuges, 249-250 
Age ratio, 6, 180-181, 263, 264, 354 
Age-specific, 366, 407 
Agriculture 
disturbances: 
nesting, 179 
wetlands, 22, 62, 68, 98, 113, 180, 
463-464 
drainage, 22, 63-66, 67, 100 
levee protection, 66 
pesticides, 62 
practices: 
fall tillage, 62, 63, 113, 227, 440, 441, 462 
moldboard plow, 62, 440, 441 
no-till, 63, 180, 440, 441 
programs, 474, 475-476 
waterfowl food habits, 131, 133, 175, 427-439, 441 
American Wigeon, 165 


baiting, 33 
Canada Goose, 173, 279, 301 
Gadwall, 165, 167 
Green-winged Teal, 149, 152, 156 
Mallard, 132-133, 134, 135-137 
natural plants, 439 
waste grains, 33, 427 
Wood Duck, 147, 149 
waterfowl habitat, 74, 94, 131 
Cache, Big Muddy, and Kaskaskia river 
floodplains, 92 
Illinois River floodplain, 91, 92 
impoundments, 424, 427 
Mississippi River floodplain, 78, 82, 92 
moist-soil areas, 423, 424 
refuges, 431 
waterfowl management, 421-422, 428 
Aircraft, xiii, 4, 5, 181-182, 184, 192, 278 
breeding bird and production surveys, 182, 183 
helicopter, 184, 398 
INHS aerial inventories, 181, 184, 185, 186 
Akimiski Island, 266, 267 
Alabama 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378, 380 
Blue-winged Teal, 383, 384 
Canada Goose, 399, 402 
Canvasback, 395, 397 
Lesser Scaup, 391 
Mallard, 362, 364, 368 
Northern Pintail, 380, 381 
Ring-necked Duck, 387 
WoocMoUCkwa/ses.08on1 
harvest, 285, 320, 328 
joint ventures, 468 
Mallard: 
food habits, 118, 132, 138 
harvest estimate, 322 
wintering, 365 
Midwinter Waterfowl Inventory, 253, 254 
Mississippi Flyway Council, 3 
nuisance geese, 102 
Wood Duck, 324, 374 
Alaska 
band recoveries, 362, 364, 380 
surveys, 182, 183 
survival, 406 
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Albany River, 189, 264, 267 
Alberta 
band recoveries: 
American Black Duck, 370 
Blue-winged Teal, 383 
Canada Goose, 399 
Canvasback, 397 
Lesser Scaup, 391 
Mallard, 361-362, 368 
Northern Pintail, 380 
Redhead, 397 
Giant Canada Goose breeding range, 100 
harvest, 307, 308 
joint ventures, 468 
migration, 380, 382, 386 
Alexander County, 29, 282 
Canada Goose: 
harvest, 289, 291 
hunting, 272, 276, 277-278, 294 
migration chronology, 269 
commercial clubs, 289, 291 
harvest, 337, 346-347 
New Madrid Project, 473 
private clubs, 45, 29] 
wetlands, 72 


see also Horseshoe Lake Wildlife Management Area 


Alexander-Griswald Marsh, 6 
Alfalfa, 172 
Algae 
waterfowl food habits: 
American Wigeon, 162, 163, 165 
Gadwall, 166-167 
Green-winged Teal, 152 
Lesser Scaup, 139, 142, 143 
Mallard) 12491254 126912751291 30 
Redhead, 158 
Alkali bulrush, 150, 152, 159, 161; see also Bulrushes 
Allegan County Game Area, 401 
Allen, Fred A., 34, 38 
Alton, Illinois, 184, 189, 365, 373 
Alton Pool, 76, 89, 91-92 
American Bird Banding Association, 356 
American Black Duck, 32, 358, 360, 451 
banding, 6, 356, 369-372, 413 
longevity, 408, 409 
recoveries ss /0o/ Imof2 
survival, 406 
food habits, 58, 137 
habitat: 
Goose Lake, 88 
impoundments, 427 
refuges, 249, 250, 429 
harvest, 309, 315, 340, 344, 349 
Atlantic Flyway, 314 
Canada Goose, 307-308 
hunting, 24, 26, 421 
private clubs, 331, 335, 341, 342, 345 
public hunting areas, 343, 345 
migration, 186, 194, 204, 223, 224 
nesting, 105, 106, 110 


populations, 51, 58, 88, 467 
aerial inventories, 185 
mean per week, 195, 196, 225 
Midwinter Waterfowl Inventory, 
620255 
peak numbers, 226, 229, 230, 231, 
245 
use-days, 219, 223, 246-247, 249, 
250 
historical waterfowl numbers, 178 
American bulrush; see also Bulrushes 
seeds, 121 
waterfowl food habits: 
American Wigeon, 163 
Lesser Scaup, 140, 141, 143 
Mallard, 125, 127 
Ring-necked Duck, 169 
American Coot, 109 
aerial inventories: 
mean per week, 219, 222, 225 
peak numbers, 242, 243, 244 
use-days, 219, 223, 245, 246-247 
eggs, 109 
harvest, 22, 39, 41-42, 334 
lead poisoning, 458 
longevity, 409 
migration, 224 
moist-soil areas, 424 
nesting, 98, 105, 106, 109-110, 111 
American lotus, 70, 78, 87-88, 91, 99, 121 
waterfowl food habits, 126, 131, 172 
American nut clam. See Clams 
American Ornithologists’ Union, 356 
American sweetgum, 71, 147 
American sycamore, 69, 70, 71, 139 
American Wigeon, 200 
aerial inventories, 185 
mean per week, 201, 204, 225 
peak numbers, 232, 233, 245 


use-days, 219, 223, 245, 246-247, 249, 250 


banding, 378-380 
longevity, 408, 409 
recoveries, 378, 379, 380 
survival, 406 
food habits, 58, 88, 162-165 
habitat, 424, 427 
refuges, 249, 250, 430 
harvest, 309, 313, 315, 337, 340, 341, 344 
hunting season, 414, 419 
Pacific Flyway, 314 
private clubs, 331, 340, 341, 342, 345 
public areas, 343, 345 
migration, 192, 200, 223, 224 
nesting/broods, 111 
American wild celery, 80, 87, 137, 142-143, 168, 171 
American Woodcock, 14 
Amino acids, 135, 424, 437, 438, 439 
Ammannia, 161 
long-leaved, 121, 132 
Anatids, 367 


Anderson, John M. (Frosty), xiii, 2, 3, 6-7, 41, 358 


Anderson Lake Fish and Wildlife Area, 8, 46, 87, 94, 95, 


11), 125, 1874186, 327, 434 
harvest, 336, 337, 338 
waterfowl food habits, 114, 124 
Anderson, William L., 4, 11, 326 
Anna, Illinois, 100, 109 
Annelids, 174 
Annual wild rice, 13, 49, 50, 69, 70 
waterfowl food habits, 121, 137, 143, 147, 171 
Apalachee Bay, Florida, 117 
Arctic Goose Joint Venture, 301, 467, 468 
Arctic wedge clam. See Clams 
Arizona, 362 
Arkansas 
baiting, 29 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378, 380 
Blue-winged Teal, 383, 384 
Canada Goose, 399, 402 
Canvasback, 394-395, 397 
Green-winged Teal, 386 
Lesser ocaup, 391 
Mallard, 362, 363, 364-365, 367, 368-369 
Northern Pintail, 380, 381 
Ring-necked Duck, 387 
Wood Duck, 373-374, 375, 377 
Big Lake, 23 
duck calls, 34 
Flyway Council, 3 
habitat, 425-426, 436 
harvest, 317 
Canada Goose, 328 
estimates®269°°520,322) 327 
hunting, 23, 30, 415 
Mallard, 317, 361 
joint ventures, 468 
lead poisoning, 455 
Midwinter Waterfowl Inventory, 251, 253, 254 
migration: 
fall chronology, 191 
wintering grounds, 67, 251, 407 
Mississippi Valley Population distribution, 268 
neck collar observations, 404, 405 
nuisance geese, 102 
waterfowl food habits: 
Green-winged Teal, 152 
Mallard, 118-119, 134-135, 136-137 
Ring-necked Duck, 170, 171 
wetlands, 68, 464 
Wood Duck, 98 
Armington, Illinois, 45 
Armistice Day Storm, 40-41 
Arrowheads, 13, 78, 87-88, 91, 123, 171 
common: 
waterfowl food habits, 121 
American Wigeon, 162-163 
Gadwall, 165 
Lesser Scaup, 142 
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Mallard, 120, 122, 124, 128 
Northern Pintail, 159 
Redhead, 156 
hooded, 121, 147, 150 
Arrowleaf tearthumb, 153 
Arthur, George C., 8-9, 10, 38, 101, 358, 398-399 
Artificial habitat, 74, 440 
greentree reservoirs, 425, 427 
impoundments, 75 
ponds, 29, 30 
wetlands, 75, 105, 421, 464 
Ash, 69, 71, 426-427 
Asiatic clam. See Clams 
Athabasca Delta, 392 
Atlantic Coast, 24, 175, 378, 394 
Atlantic Coast Joint Venture, 468 
Atlantic Flyway, 21 
American Black Duck, 314, 369 
banding: 
recoveries: 
American Black Duck, 370 
American Wigeon, 378, 380 
Blue-winged Teal, 384, 382-383 
Canada Goose, 399 
Canvasback, 394-395, 397 
Lesser Scaup, 391 
Mallard, 362-364 
Northern Pintail, 380, 381-382 
Redhead, 397 
Ring-necked Duck, 387, 388-389 
Wood DUCK=3 1353750371 
survival, 406 
Council a 
duck stamps, 308, 310, 312 
harvest, 314, 317 
PemiMalee msl) al Oes Lowe 20 
hunting regulations, 21, 417 
nontoxic shots... 22 
Lesser Scaup, 391-392, 394 
Mallard, 314, 361, 452 
Midwinter Waterfowl Inventory, 250, 251, 252 
North American Waterfowl Management Plan, 467 
wetlands, 66, 68, 463, 464 
Wood Duck, 99, 372, 374, 407 
Atlantic Flyway Resident Population, 258 
Atlantic razor clam. See Clams 
Attawapiskat River, 267 
Audubon, John James, 23, 356 
Australia, 459 
Baby pondweed; see also Pondweeds 
waterfowl food habits: 
American Wigeon, 163 
Gadwall, 166 
Lesser Scaup, 140, 142 
Mallard, 121 
Redhead, 156 
Bach, Louis “Green head,” 35 
Bag limit. See Hunting regulations 
Baiting, 26, 28-33, 439 
Canada Goose, 281 
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duck calls, 33-36 
harvest, 335 
history, 1, 2, 330 
hunting regulations, 15, 19, 308 
private duck clubs, 44 
Crane Lake Game Preserve, 53 
Duck Island Club, 50 
Indianapolis Rod and Gun Club, 56 
Bald Eagle, 103, 454-455 
Baldcypress, 34, 68, 71, 78, 84, 92, 103, 461 
waterfowl food habits, 136, 146, 147, 150, 161, 174 
Baldwin Lake, 114, 128, 251, 255 
aerial inventories, 187, 189, 190 
peak numbers, 229-235, 238-244 
Baldwin, S. Prentiss, 356 
Baldwin spikerush, 163; see also Spikerushes 


Ballard County Waterfowl Management Area, Kentucky, 


265, 267, 268, 269 
aerial inventories, 263 
Canada Goose band recoveries, 400-401, 402 
neck collar observations, 402—406 
Baltic clam. See Clams 
Baltic macoma (Baltic clam). See Clams 
Banding, xiii, xiv, xvi, 5, 8, 353-409 
Canada Goose, 105 
Duck Island Club, 51 
estimates, 63 
game-farm/wild strain birds, 452 
leg band, 354, 398, 407 
migration, 191, 194 
objectives, 354 
rate, 417, 421 
game-farm/wild birds, 450 
harvest, 348, 349 
history, 2, 6 
longevity, 409 
Mallards, 226 
neck collar, 105, 260, 300, 398, 402-406, 407-408, 
413 
programs, 413, 452, 459 
quotas, 10, 413 
recoveries, 41 
American Black Duck, 370, 371, 372 
American Wigeon, 378, 379, 380 
Blue-winged Teal, 383, 384, 385 
Canada Goose, 260, 277, 399, 400, 401, 
402, 403 
Canvasback, 394, 395, 396 
Green-winged Teal, 386 
Lesser Scaup, 391, 392, 393 
Mallard, 361, 362, 363, 364, 365, 368, 369 
Northern Pintail, 380, 381, 382 
Ring-necked Duck, 387, 388, 389, 390 
Wood Duck#3 7353/43 (0 se (Oeo 11. 
refuges, 429 
survival, 406-408, 412, 424, 439 
Canada Goose, 259, 277, 398, 399 
gosling, 104-105, 267 
duckling, 62 
effects of hunting, 349-350 


game-farm Mallards, 449, 450, 451, 452, 454 
Lesser Snow Goose, 301 
rate, 354 
Giant Canada Goose, 102, 279 
hunting mortality, 348 
Mallard, 63, 180, 416, 420, 421 
waterfowl management, 412 
see also individual species and specific states 
Banner, Illinois, 45, 49, 358 
Banner Marsh, 94, 187, 188, 250, 327 
Barkhausen Refuge, 8 
Barley, 29, 32 
waterfowl food habits, 135, 137, 166, 171 
Barnacles, 141, 175 
Barnegat Bay, 22 
Barnyard grasses, 123, 422, 439; see also Coast, Common, 
and Junglerice barnyard grass 
waterfowl food habits: 
Canada Goose, 172, 173 
Green-winged Teal, 150 
Mallard, 124, 125, 127, 129, 132 
Northern Pintail, 161 
Ring-necked Duck, 169 
teals, 153 
Barrington, Illinois, 369 
Barto, Skippy, 35 
Bartsch, Paul, 356 
Batchtown Waterfowl Area, 94, 114, 250, 327, 434, 473 
aerial inventories, 187, 189 
harvest, 337, 338 
Bath) Illinois 2233163774525 109 bees 
Bath Lake, 178, 187, 188 
Bear River, 357 
Bear River Migratory Bird Refuge, 432 
Bearded sprangletop. See Sprangletop 
Beardstown, Illinois, 1, 30, 31, 32, 35, 42, 44, 70 
Beaver Dam State Park, 110 
Beavers, 14 
Beck, Thomas, 432 
Beebe Lake, 271 
Bees, 446; see also Insects 
Beetles, 136, 147, 162, 167, 174; see also Insects 
Beggarticks, 130, 132, 422-423, 439 
devils, 130, 146 
swamp, 129 
Bell Lake, 52 


Bellrose, Frank C., xiii, xv, 2, 4, 5-6, 7, 9, 41, 49, 183, 


184, 226, 359, 462 
A Review of the Problem of Lead Poisoning in 
Waterfowl, 9 
Ducks, Geese and Swans of North America, 5, 6, 9 
Ecology and Management of the Wood Duck, 6, 9 


Big Lake, Fulton County, Illinois, 109, 178, 226, 250 


aerial inventories, 187, 188 
Duck Island Hunting and Fishing Club, 49, 51 


Big Muddy River, 68, 76, 77, 92, 93 


lead poisoning, 457, 461 
Mallard food habits, 12041297132, 133.4136 
nest records, 99, 100 


Big Slough Marsh, 69 


Billings, Frank, 48 
Billsbach Lake, 187, 188, 250, 434 
Bingham, Ira, 23 
Birches, 69 
black, 69 
yellow, 70 
Bismuth shot, 9, 454; see also Nontoxic shot 
Black Duck Joint Venture, 467, 468 
Black Jack. See Ring-necked Duck 
Black Mallard, 194 
Black Scoter, 115, 174-175; see also Scoters 
Black walnut. See Walnuts 
Black-crowned Night Heron, 356 
Blackgum tupelo. See Tupelo 
Blue Goose, 309; see also Lesser Snow Goose 
Blue Goose Club, 282 
Blue mussel. See Mussels 
Bluejoint reedgrass, 68 
Blue-winged Teal, 6, 196, 468 
aerial inventories: 
mean per week, 198, 204, 225 
peak numbers, 230, 231, 245 
use-days, 219, 223, 246-247 
banding, 354 
longevity, 408, 409 
recoveries, 382—385 
survival rates, 406 
food habits, 115, 116, 152-156 
harvest, 341 
chronology, 344, 345 
estimates, 309, 315, 340 
hunting, 414 
regulations, 313, 347-348, 417 
species composition, 342, 343 


migration, 191, 196, 200, 204, 223, 224, 251 


nesting, 105, 106, 108-109, 110, 179 
Bluff Lake, 94 
Blunt broom sedge. See Sedges 
Blunt spikerush: see also Spikerushes 
waterfowl food habits: 
American Wigeon, 163 
Canada Goose, 171, 172, 173 


Gadwall, 166 
Mallard, 125 
Bobolinks, 24 


Bond County, 72, 346-347 
Boone County, 72, 85, 346-347 
Bottomland forest, 95 
disturbance, 98, 99 
habitat, 94, 97, 226, 461 
Big Muddy River valley, 93 
Cache River valley, 92 
Gadwall, 200 
goose clubs, 282 
Grand Prairie Region, 70 
greentree reservoirs, 425-426 
Hooded Merganser, 109 
Illinois River valley, 86, 90-92 
impoundments, 427 
Kaskaskia River valley, 93 


Index 


Mississippi floodplain, 67, 76, 78-82, 84 


Northeast Illinois, 85 
Southern Illinois, 70-71 
Wood Duck, 442 
New Madrid Wetland Project, 473 
waterfowl food habits, 134, 147 
Bowman, L.E., 43 
Bradley, Homer, 359 
Branching bur reed. See Bur reeds 
Brant, 55, 260, 303, 309, 406 
Brazil, 196 
Breeding, 5, 7, 67, 259 
grounds, I, 6, 8, 67, 100, 259, 364, 431 
banding, 353, 354, 359 


American Black Duck, 370, 372 


American Wigeon, 378 
Blue-winged Teal, 382, 384 


Canada Goose, 398, 400-401, 402-403 


Canvasback, 395, 397 


Mallard, 314, 361-363, 366-367, 407 


Northern Pintail, 380, 381 
Ring-necked Duck, 388-389 
Wood Duck, 374, 378 
Giant Canada Goose, 100, 105 
habitat, 67, 99, 350, 372, 468 


conditions, 180, 228, 253-254, 350, 


414, 418, 419, 463 
May ponds, 180, 228 
refuges, 429, 431-432, 433 


migration chronology, 186, 191, 223, 243 
North American Waterfowl Management 


Plan, 467 
snow geese, 301 
spring shooting, 25-26 
SURVEYS al io 2oy 2200419 
lead poisoning, 458 
Léssérocaup, Ji! 
Mallard, 106, 134, 138, 314, 349 
management, 443, 449-454 
migration corridor/route, 354, 357 
pairs, 4 
Blue-winged Teal, 108 
Giant Canada Goose, 102, 105 
Mallard, 108 
Wood Duck, 99 
populations, 177, 178-180, 413, 414 
estimates, 177-178 
Blue-winged Teal, 347 
Gadwall, 232-233 
Mallard, 227-228 
Northern Pintail, 230 
Northern Shoveler, 233 
Giant Canada Goose, 101-102 
Mallard, 450-454 
Northern Pintail, 110 
Wood Duck, 99, 373, 446 
range, 7, 100, 372, 443 
Red-breasted Merganser, | 1 | 
Ring-necked Duck, 111 
seasons, 103, 451 


ae 
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success, 350, 454 
nest, 179-180 
reproduction, 180-181, 228, 259 
survey, 4, 182-183, 228 
waterfowl food habits: 
Blue-winged Teal, 154 
Gadwall, 110 
Green-winged Teal, 110 
Ring-necked Duck, 171 
Ruddy Duck, 169 
Breeding Bird Survey, 99, 103, 108, 110 
Breeding Waterfowl and Habitat Survey, 183 
Bristlegrasses, 147, 440 
faber, 128, 129, 147, 439 
yellow, 126 
Bristly crowfoot, 152 
British Columbia 
aerial inventories, 184 
American Ornithologists’ Union, 356 
harvest, 308 
indirect band recoveries, 362 
joint ventures, 468 
waterfowl food habits: 
American Wigeon, 163, 164 
Blue-winged Teal, 155 
Gadwall, 166 
Green-winged Teal, 151 
Mallard, 119, 135 
Northern Pintail, 161 
Redhead, 157 
Ring-necked Duck, 170 
Ruddy Duck, 168 
Brittle naiad. See Naiads 
Broods, 6, 102, 103 
American Black Duck, 110 
American Wigeon, 1|11 
Blue-winged Teal, 108 
Giant Canada Goose, 103, 105 
IDOC questionnaire, 97, 102, 107 
Lesser scaup,; 111 
Mallard, 108 
Northern Pintail, 110 
rearing, 100, 109, 301, 372, 373, 407, 445, 451, 454 
Ruddy Duck, 110 
survival, 62, 180, 181, 442 
Wood Duck, 99, 442, 443 
Brough, Robert, 184 
Brown County, 45, 72, 346 
Browning, Illinois, xiv, 2, 23, 32, 358, 366 
Brownlee, Judd, 23 
Brownseed paspalum, 137 
Bryozoans, 142, 150, 163 
Buckeye, 70 
Buckeye Lake, Ohio, 23 
Buckwheat, 47, 54, 57, 58, 437, 438, 440 
waterfowl food habits: 
Green-winged Teal, 152 
Mallard, 120, 122, 123-124, 129, 130, 131, 
132, 1335135 
Northern Pintail, 162 


Ring-necked Duck, 171 
Wood Duck, 146, 147 
Bufflehead, 186, 409 
harvest, 309, 340, 342, 343, 344, 345 
Bugs, 147, 167; see also Insects 
Bull paspalum, 137 
Bullwhip bulrushes, 153; see also Bulrushes 
Bulrushes; see also Alkali, American, Bullwhip, Olney, 
River, Saltmarsh, Slender, Softstem, 
Tule, and Water bulrush 
habitat, 54, 60, 69, 78, 91 
waterfowl food habits: 
American Wigeon, 162 
Blue-winged Teal, 154 
Canada Goose, 173 
Lesser Scaup, 141, 143 
Mallard, 131 
Redhead, 158 
Ring-necked Duck, 169 
Ruddy Duck, 169 
Bur oak. See Oaks 
Bur reeds, 78, 147, 154, 171 
branching, 129, 142, 143, 169 
giantel 21,124,126, 129 lei l4Gei4ay 
ereenfruit, 137 
Bureau County, 45, 68, 72, 73, 333, 452 
harvest, 332, 333, 346-347 
Princeton Game and Fish Club, 46, 331, 332 
Bureau of Biological Survey, 1, 2, 355, 356, 357, 358 
see also United States Biological Survey 
Burlington, lowa, 45, 77 
Burrowing mayfly, 138, 140, 141, 156, 169; see also 
Insects 
Butterball. See Ruddy Duck 
Buttercups, 150 
creeping, 137 
water crowfoot, 137 
Buttonbushes, 78, 91 
common, 121 
waterfowl food habits: 
American Wigeon, 162 
Blue-winged Teal, 153 
Canada Goose, 172 
Gadwall, 166 
Green-winged Teal, 150 
Mallard? [21°71 228 i241 25 5he 7 
129, 130213235156 
Northern Pintail, 161 
Wood Duck, 146 
Cache Drainage and Levee District, 65, 93 
Cache River, 65, 68, 71, 76, 92-93, 327, 473 
Cache River Wetlands Joint Venture, 473, 474 
Caddisfly, 129, 132; see also Insects 
waterfowl food habits: 
Black Scoter, 175 
Lesser Scaup, 139, 143 
Mallard, 137 
Redhead, 156, 158 
Cairo, Illinois, 78, 83-84, 187, 189, 269, 281 
Calcium, 135, 437, 438 


Calhoun County, 44, 45, 65, 72, 297, 299, 434 
harvest, 344, 346-347 
California, 305 
banding: 
recoveries: 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383 
Canvasback, 397 
Mallard, 362 
Northern Pintail, 380 
Wood Duck, 373, 375 
survival, 406 
breeding waterfowl, 381, 395 
hunting regulations, 9 
joint ventures, 468 
private duck clubs, 42 
refuges, 428, 436 
waterfowl food habits: 
American Wigeon, 162, 164 
Green-winged Teal, 150-152 
Lesser Scaup, 144 
Mallard, 118, 138 
Northern Pintail, 159, 160, 161 
Ruddy Duck, 167-168 
wintering grounds, 378, 381 
Calumet Lake, 69, 114, 138, 139, 187, 250, 457 
Calumet Marsh, 100, 110 
Calumet River, 69, 97 
Cameron-Billsbach, 94, 250, 434 
Palade. 244.6, 8.271 
aerial inventories, 181-183 
Agriculture Canada, 469 
banding, 357, 359, 361 
American Wigeon, 378 
Blue-winged Teal, 382-384 
Canada Goose, 399-401, 402-403 
Mallard, 362, 364 
Redhead, 397 
Breeding Waterfowl and Habitat Survey, 183 
Canada Goose, 100, 257, 259 
duck populations, 466 
duck stamp, 21, 472 
fall migration, 192 
habitat, 62, 67, 178-180, 182, 350, 432, 433, 464 
Habitat Canada, 474 
harvest, 178, 278, 307, 308, 309, 348, 350, 351, 420 
joint ventures, 467, 473 
lead poisoning, 454, 459 
Migratory Bird Treaty, 19, 98, 431 
North American Waterfowl Management Plan, 
466, 468-469, 473 
waterfowl food habits, 119, 137, 148, 163 
Canada Geese of the Mississippi Flyway (Hanson), 7 
Canada Goose, I, 2, 4, 7, 8, 10, 11, 40, 46, 257-305, 360 
banding, 359, 398-406, 407-408, 413 
longevity, 409 
neck collar, 404, 405 
recoveries, 399, 400, 401, 402 
survival, 406 
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black-headed goose, 260 
breeding grounds, 463 
calls, 28 
decoys, 26, 28, 38 
food habits, 43, 113, 114, 117, 135, 171-174, 175 
game farm, 449 
graylag goose, 103 
habitat, 421, 427, 434 
harvest, 309, 317, 319, 326, 349, 351 
estimate, 286, 291, 326, 328 
hunting, 25, 273, 284, 303, 414 
interior race, 260-261, 279 
lead poisoning, 457-458 
management, 421 
migration, 186, 191, 223, 224 
nesting structures, 448 
other names, 260 
populations. See Atlantic Flyway Resident, Eastern 
Prairie, Mississippi Flyway Resident, 
Mississippi Valley, Southern James 
Bay, Tall Grass Prairie 
aerial inventories: 
mean per week, 211, 216, 220, 224, 225 
Midwinter Waterfowl Inventory, 252, 255 
peak numbers, 216, 239, 242, 243, 245 
use-days, 219, 223, 245, 246-247, 249, 250 
see also Brant, Giant Canada Goose, Greater White- 
fronted Goose, Richardson's Goose, 
and Ross’ Goose 
Canada Goose Management Program, 8, 446 
Canadian Eastern Habitat Joint Venture, 468 
Canadian Prairie Habitat Joint Venture, 468, 469, 473 
Canadian Wildlife Service, 7, 182, 353, 420, 433 
Canvasback, 239, 363 
aerial inventories, 184 
mean per week, 209, 211, 225 
Midwinter Waterfowl Inventory, 250, 255 
peak numbers, 234-235, 236-237, 238, 244, 245 
use-days, 219, 223, 245, 246-247, 248 249, 250 
banding, 8, 359, 394-397 
longevity, 409 
recoveries, 394, 395, 396; 397 
survival, 406 
food habits, 117 
harvest, 39, 309, 314, 330, 340, 341, 344, 349 
estimates, 315 
private duck clubs, 342, 345 
public hunting areas, 343, 345 
historic numbers, 178 
lead poisoning, 458 
market hunting, 22, 23, 24 
migration, 192, 206, 208, 211, 223, 224 
nesting, 11] 
Perdew decoy, 38 
refuges, 249, 250 
Cape Girardeau, Missouri, 77, 187, 189, 251, 474 
Cape Henrietta Maria, 267, 268 
Capone, Al, 42 
Carbohydrates, 132, 437, 438 
Caribbean Islands, 382, 383, 384, 391 
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Carlyle Lake Wildlife Management Area, 75, 94, 428 
aerial inventories, 187, 189, 190 
Midwinter Waterfowl Inventory, 252, 255 
peak numbers, 229-235, 238-244 
Canada Goose habitat, 268, 270 
Ducks Unlimited Matching Aid to Restore 
States Habitat, 472 
fall migration areas, 224 
habitat, 92, 93, 422, 427 
harvest, 114) 327, 3347337; 336, 344 
lead poisoning, 457 
waterfowl food habits, 115, 128, 132, 152, 154 
Carolina Parakeet, 135 
Carolina redroot, 163, 166 
Carroll County, 45, 72, 344, 346, 367 
Cass County, 72, 90, 110, 111, 297, 299 
harvest, 333, 346-347 
private duck clubs, 44, 45 
Catahoula Lake, Louisiana, 137, 171, 457 
Catchfly cutgrass. See Cutgrasses 
Cattails, 69, 70, 78, 85, 91 
waterfowl food habits, 131, 162, 163 
Cattle, 14, 441 
Central America, 359, 382, 383, 384, 39] 
Central Flyway, 21 
band recoveries, 359 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 382-383, 384 
Canada Goose, 399 
Canvasback, 394-397 
Green-winged Teal, 386 
Lesser Scaup, 391-392 
Mallard, 362—364, 368 
Northern Pintail, 380, 381 
Redhead, 397 
Ring-necked Duck, 387 
Wood Duck, 373, 374-375, 377 
duck stamp, 308, 310, 312 
flyway council, 3 
harvest, 314, 317 
estimates, 315, 316, 318, 326 
hunting, 21, 416, 417, 420 
Lesser Snow Goose, 319 
nontoxic shot, 15, 22 
refuges, 436 
Snow Geese, 301 
Tall Grass Prairie Region, 258 
wetlands, 66, 68, 463, 464 
Central Illinois Hunting Club, 31 
Central Quota Zone, 284, 286, 297, 299, 301 
Central Valley Joint Venture, 468 
Central Zone, 20, 283, 284 
Chain-O'-Lakes State Park, 41, 85, 94, 327, 338 
Champaign County, 72, 346-347 
Champaign, Illinois, xv 
Channeled barrel bubble. See Snails 
Channelization, 62, 282 


Chautauqua National Wildlife Refuge, 2, 3, 88, 94, 248, 


250, 252, 359, 430-431, 466 


aerial inventories, 187, 188 
historic waterfowl numbers, 178 
peak numbers, 226, 229, 236 
Armistice Day, 41 
band recoveries, 363, 364-367, 369-37] 
Canada Goose hunting, 271 
drainage and levee district, 86, 87 
harvest, 336 
Mallard food, 137 
Migratory Bird Hunting Stamp Act, 432 
nesting, 98 
Upper Mississippi River System Environmental 
Management Program, 473 
Check station, 297, 326, 337, 340, 341, 348 
Cherry-bark oak. See Oaks 
Chesapeake Bay, 22, 250, 390, 402, 453 
waterfowl food habits: 
American Wigeon, 163, 164 
Blue-winged Teal, 153, 155 
Canvasback, 117 
Gadwall, 166 
Green-winged Teal, 151, 152, 
Lesser Scaup, 141, 144 
Mallard, 118 
Northern Pintail, 160 
Redhead, 157, 158 
Ring-necked Duck, 170 
Ruddy Duck, 168 
Chester, Illinois, 187, 189, 280, 281 
Chicago Gun Club, 47 
Chicago, Illinois, 34, 35, 36, 282 
banding, 369-370, 384 
duck clubs, 48, 51-52, 53, 57 
Inland Bird Banding Association, 356 
market hunting, 22, 23 
nesting, 100, 106 
wetlands, 85 
Chicago Sanitary and Ship Canal, 86, 135 
Chicago White Sox, 48 
Chief Seattle, 476 
Chillicothe, Illinois, 24, 44, 45, 87 
Chincoteague, 22 
Christian County, 72, 253, 346-347 
Chufa flatsedge; see also Flatsedges 
seeds, 121 
waterfowl food habits: 
Blue-winged Teal, 153 
Green-winged Teal, 149, 150 
Mallards12 1122812461253 12 20m eG 
Sr 143 
Northern Pintail, 159 
Ring-necked Duck, 171 
Cincinnati, Ohio, 49 
Clamss 140" 14201439745 5167el7imly4 
American nut clam, 174 
Arctic wedge clam, 174 
Asiatic clam, 113, 171 
Atlantic razor clam, 174 
Baltic clam, 117, 158, 163, 168, 174 
File yoldia, 174 


fingernail clam, 138-139, 140, 141-143, 145, 156, 


167, 169, 174, 235-236 
Mitchell's clam, 158, 168 
soft-shelled clam, 141, 158 
surf clam, 143, 168 


Clarence Cannon National Wildlife Refuge, 77, 189, 250 


Clark County, 72, 346-347 
Clarksville, Missouri, 77 
Clay County, 72, 99, 346-347 
Clean Water Act, 464, 470 
Clear Lake, 32, 41, 43, 178, 271, 430-431 
aerial inventories, 187, 188 
peak numbers, 226, 229 
Cleveland, Grover, 42, 45 
Cline, L.C., 55-56 
Clinton County, 45, 72, 344, 346-347 
Clinton Lake, 94, 327, 338 
aerial inventories, 187, 189, 190, 251, 255 
peak numbers, 229-232, 234-235, 238-244 
Cloaca, 116 
Clover, 162, 174, 431 
Clubhead cutgrass. See Cutgrasses 
Coast barnyard grass, 121, 123, 159, 439 
waterfowl food habits: 
Green-winged Teal, 149, 150, 152 
Malaria i? [20 SIAN 137 
Northern Pintail, 158-159, 161, 162 
Wood Duck, 147 
see also Barnyard grasses 
Coffeen Lake 
aerial inventories, 189, 190, 251, 255 
peak numbers, 229-234, 235, 238-244 
Cohort, 10, 354 
Cole, Leon J., 356 
Coleman, Fred, 57 
Coleman Lake, 57, 94, 187, 188 
Coles County, 45, 72, 346-347 
Colorado 
band recoveries, 362, 373, 375, 391, 397, 399 
hunting season, 419 
joint ventures, 468 
waterfowl food habits, 172 
Columbia, 154, 155, 383, 384 
Commercial picker, 39, 113, 115, 145-146 
Common arrowhead. See Arrowheads 
Common barnyard grass, 121, 123, 154, 439 
waterfowl food habits: 
Blue-winged Teal, 153, 156 
Canada Goose, 172 
Cinnamon Teal, 156 
Gadwall, 166 
Green-winged Teal, 150, 152 


Mallard, 121, 122, 124, 125, 127, 128, 129, 


130, 132, 136-137 
Northern Pintail, 161 
Redhead, 156, 158 
teals, 153, 154, 156 
Wood Duck, 146 
see also Barnyard grasses 
Common buttonbush. See Buttonbushes 


Index 


Common ducksmeat, 125, 126, 127, 128, 130 
Common eelgrass, 162, 167, 174-175 
Common Goldeneye, 111, 208, 211, 409 
aerial inventories: 
mean per week, 214, 225 
Midwinter Waterfowl Inventory, 252, 255 
peak numbers, 238, 240, 245 
use-days, 219, 223, 246-247 
harvest, 308, 340, 342, 343, 344, 345 
migration, 21] 
Common hackberry. See Hackberries 
Common hornwort. See Hornworts 
Common marestail, 162 
Common Merganser, 211; see also Mergansers 
aerial inventories, 238 
mean per week, 217, 225 
Midwinter Waterfowl Inventory, 252, 255 
peak numbers, 241, 245 
use-days, 219, 223, 246-247 
longevity, 409 
migration. 2 Wl 223.2224 
Common Moorhen, 98, 105, 109-110 
Common pickerelweed, 70, 121 
Common ragweed. See Ragweeds 
COMMON pets .50 8) 2 
Common St. Johnswort, 166 
Common widgeongrass 
waterfowl food habits, 120 
American Wigeon, 163 
Black Scoter, 175 
Canada Goose, 173 
Gadwall, 166-167 
Lesser Scaup, 139, 140, 141, 142, 143, 153, 
156, 158 
Northern Pintail, 162 
Redhead, 156 
Ruddy Duck, 167-169 
Conner, Vernon, 184 
Conrad, Max, 41 
Conrad's false mussel. See Mussels 
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Conservation Reserve Program, 107, 470-471, 474, 475 


Cook County, 45, 68-69, 72, 85, 300, 346-347 
lead poisoning, 457 
nest records, 100, 102, 106, 108, 110, 111 
Cook County Forest Preserve District, 369 
Cooke, Wells W., 357 
Coolidge, Calvin S., 432 
Cooling lake, 108, 129, 253 
aerial inventories, 190 
locations, 187, 188-189 
mean per week, 193-222 
Midwinter Waterfowl Inventory, 251-252, 
ZOD 
peak numbers, 229-235, 238-244 
habitat, 98, 113, 427-428, 436, 462 
Copperas Creek, 65 
Cormorant, 22, 409 
Corn 
agricultural production, 32, 113 
baiting, 26, 29, 30, 31, 282 
habitat: 
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agriculture, 437, 438 
goose, 283 
Horseshoe Lake WMA, 271 
moist-soil areas, 424 
private duck clubs, 335 
Crane Lake Game Preserve, 53, 54 
Mallard Farms, 57-58 
Princeton Duck Club, 47 
Swan Lake Club, 32, 48 
refuges, 43 
waterfowl food habits, 437, 438, 439-44] 
American Wigeon, 162, 163, 165 
Blue-winged Teal, 156 
Canada Goose, 171, 172, 173, 174 
Cinnamon Teal, 156 
Gadwall, 166 
Green-winged Teal, 149, 152 
Lesser Scaup, 141 
Mallard) 1209122" 123—125.41267 127: 
128-129, 130-132, 133-134, 
135-137, 138, 252, 438-439, 44] 
Northern Pintail, 158-161, 162 
Redhead, 156, 158 
Ring-necked Duck, 169, 171 
Ruddy Duck, 168 
waste grain, 135, 149, 252, 44] 
Wood Duck, 146-149 
Cornell University Nest Record Program, 97 
Cottonwood, 69, 70, 71, 78, 91, 103, 427 
Cow pea, 282 
Crab Orchard National Wildlife Refuge, 94, 267, 278, 327, 434 
banding, 399, 401, 402, 406 
neck collar, 404, 405 
Canada Goose, 305 
population estimates, 262, 268, 269 
wintering area, 260, 268 
lead poisoning, 461 
Mallard, 136 
Crabgrasses, 174, 422-423 
hairy, 125, 129 
Crane Lake Game Preserve, 32, 45, 54 
aerial inventories, 187, 188 
historic waterfowl numbers, 178 
peak numbers, 226, 229 
banding, 358 
hunting, 114, 271 
private duck clubs, 43, 44, 53-54 
refuges, 43, 250 
Cranes, 14, 43] 
Sandhill, 22 
Whooping, 182 
Crawford County, 72, 346-347 
Crayfish, 143 
Creeping buttercup. See Buttercups 
Creeping water primrose, 78, 124, 125, 127, 128, 129, 162 
Crippling. See Harvest 
Crompton, Robert D., 183 
Crustaceans, 154, 158, 162, 168-169, 174 
Crystal Lake Club, 45 
Cuba, 304, 378, 380, 381, 383, 384 


Cuba Island, 178, 188, 226, 229, 250 
Cultivated rice, 29, 437, 439, 440 
waterfowl food habits: 
American Wigeon, 165 
Green-winged Teal, 152 
Mallard, 135, 136-137 
Northern Pintail, 159 
Cumberland County, 72, 346-347 
Cunningham, George, 35 
Curlews, 24, 431 
Curltop ladysthumb, 121, 154, 439; see also Smartweeds 
waterfowl food habits: 
American Wigeon, 163 
Canada Goose, 172 
Green-winged Teal, 149, 150, 153 
Lesser Scaup, 142 
Mallard; 12191225124 1258 Vyas: 
129.150 713 ise e isc 
Northern Pintail, 158-159 
Redhead, 156 
teals, 152, 153, 154 
Currituck Sound, 22 


Cutgrasses: 
catchfly, 129, 173 
clubhead, 163 


rice, 121, 122, 126, 439 
waterfowl food habits: 
American Wigeon, 162 
Canada Goose, 172 
Gadwall, 165 
Green-winged Teal, 149, 150 
Lesser Scaup, 142 
Mallard, 120, 122, 124, 125, 126, 
12712821293 S08 isomie a 
Northern Pintail, 159, 161 
Wood Duck, 146, 147 


Cypress Creek National Wildlife Refuge, 473 


Dabbling ducks, 387 
aerial inventories: 
mean per week, 205, 206, 225 
peak numbers, 226-230, 232-233, 234, 
235 
use-days, 245, 246-247 
American Wigeon, 378 
Blue-winged Teal, 108 
food habits, 134, 137, 138, 149 
habitat: 
moist-soil, 423 
refuges, 248-249, 250, 436 
harvest, 335, 340, 347 
crippling loss, 350 
private duck clubs, 340, 341, 342 
public hunting areas, 341, 343 
lead poisoning, 458 
Mallard, 134 
migration, 192, 204, 211, 223, 224—225 
nesting, 179-180 
Northern Pintail, 380 
survival, 407 


Damselfly, 147; see also Insects 


Darling, Jay N. “Ding,” 2, 432 
Davenport, lowa, 191 
Dawson, Walter, 49 
Deciduous forest, 372 
Decoys, 27, 29, 36-38, 356 
Canada Goose, 28] 
carving, xiv, |, 34 


Index 


waterfowl, 411, 412, 469 
Wood Duck, 372 


Ditto, Charles H., 35, 38 
Diving ducks 


aerial inventories: 
mean per week, 215, 216, 225 
peak numbers, 234-239, 24] 


corn, 31 use-days, 245, 246-247 
crow, 35 banding, 387 
decorative miniature, 35 calls, 34 


“Duck Frame,” 34 

hunting, 35, 455 

live, 2, 5, 26-28 
baiting, 29-30 


Canada Goose, 270, 281, 282, 283 


game-farm Mallard, 452 
harvest, 335 

historical records, 330 
market hunting, 25 


prohibition, 32-33, 271, 308, 413 


regulations, 20 
man-made, 28, 36-38 
materials, 37 
owl, 35 


fOOd NaotSs 1s) M4 Sell T2043 
Lesser Scaup, 139 
Redhead, 156, 158 
Ring-necked Duck, 171 

habitat: 
moist-soil impoundments, 424 
refuges, 248-249, 436 

harvest, 330, 337, 340, 347 
crippling loss, 350 
private duck clubs, 341, 342 
public hunting areas, 341, 343 

lead poisoning, 458 

migration: 
areas, 114, 237 
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fall chronology, 204, 206, 208, 211, 224-225 
spring chronology, 223, 224-225 

Doering, Earl, xv 

Donnelley/DePue Wildlife Management Area, 94, 327, 338, 472 


private duck clubs, 42 
response to, 192, 194, 200, 204, 206, 208 
wooden, 24, 26, 28, 37, 38, 47, 52 

De Kalb County, 72, 85, 346-347 


Delair National Wildlife Refuge, 94, 187, 189, 250, 434 Dotted smartweed; see also Smartweeds 
Delaware, 362, 370, 375, 399 waterfowl food habits: 

DeLiette, 14 Blue-winged Teal, 153 
Delta Waterfowl Research Station, 59, 450, 474 Gadwall, 166 


Denmark, 174, 175, 356, 430 
DePue, Illinois, 5, 29, 44 
Des Moines, lowa, 192 


Green-winged Teal, 152 
Mallard, 126, 129, 137 
Ring-necked Duck, 171 


Des Plaines Conservation Area, 94, 101, 187, 188, 327, 338 Douglas County, 72, 108, 346 
Des Plaines River, 69, 89, 90, 92 Doves, 23 
Detroit, Michigan, 33, 36 Dragonflies, 147, 150, 156, 162, 167, 171; see also Insects 


Devils beggarticks. See Beggarticks Drainage 

De Witt County, 72, 111, 346-347 agricultural/wetland loss, 22, 63-66, 67, 68, 69, 

Die-off, 135; see also Lead poisoning 97, 98, 99, 100, 433, 461-462, 463, 464 
Disease, 57, 62, 63, 412, 451, 452: see also Lead poisoning effects on duck production, 179, 181 

Distribution; see also Nesting distribution; Chapter 6 (pp. greentree reservoirs, 425 


177-255) habitat, 98, 99, 100, 432 
Canada Goose, 259, 262—263, 264-270, 278, natural, 68, 69 

279-280, 289, 305 Wetlands Loan Act, 433 
crop, 66 Drainage and levee district, 57, 77-78, 87, 88 
geographic, 353 history, 54, 63-66, 77, 86, 90 
grassland, 69 Dresden Island Lock and Dam, 89 


Dresden Pool, 76, 89 

Canada Goose, 262-263 Dry-land pen, 30, 31, 32, 33, 282 

hunting areas, 354 Duck call, xiv, 1, 27, 33-36, 39, 42 

Mallard, 362 Duck clubs, xiv, 334, 423-424. see also Private duck clubs 
Mallard, 366-367 Duck Creek, 65, 187, 188, 250, 251, 255 
management, 412 Duck Creek Wildlife Area, Missouri, 405, 457 
migration, 145 Duck Island Hunting and Fishing Club, 45, 49, 50, 51, 
populations, 6, 32, 367 LES7 1352178330 
presettlement wetlands, 71, 73, 75 banding, 355, 358 
private duck clubs, 45 harvest, 330, 331, 344 
refuges, 429-430 Duck Island Preserve, 49, 50-51, 419 


harvest, 6, 28, 346-347 
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Duck stamps, 178, 433, 466 
federal, 2, 20, 39, 307, 308, 310, 312, 476 
Emergency Wetlands Resources Act, 469 
Migratory Bird Hunting Stamp Act, 
432-433, 465 
state, 10, 15, 21, 308, 3105326.472. 473 
Ducklings, 62, 108, 179-180, 181 
Mallard, 108, 451, 452 
Wood Duck, 98, 442, 443 
Ducks, Geese and Swans of North America (Bellrose), 5, 6, 9 
Ducks Unlimited, 21, 182, 466, 473, 474, 476 
Ducks Unlimited (Canada), 2, 6, 9, 474 


Matching Aid to Restore States Habitat (MARSH), 


472 
Ducksmeat. See Common ducksmeat 
Duckweed, 78 
waterfowl food habits: 
American Wigeon, 162, 163, 165 
Gadwall, 165, 166 
Green-winged Teal, 150 
Lesser Scaup, 139, 143 
Mallard, 124, 125, 127, 128, 130, 136, 137 
Northern Pintail, 159, 161 
Redhead, 156 
Ring-necked Duck, 169, 171 
Ruddy Duck, 167 
Wood Duck, 147 
Du Page County, 72, 85, 297, 299, 300 
harvest, 346-347 
nesting records, 102, 108 
Dwarf spikerush, 152, 162, 167; see also Spikerushes 
Eastern cottonwood. See Cottonwood 
Eastern Prairie Population, 257, 259 
banding, 260, 264, 398, 401, 403, 404 
breeding, 258, 264 
harvest, 260, 326 
interior race, 260 
Echinoderms, 174, 175 
Ecology and Management of the Wood Duck (Bel!rose 
and Holm), 6, 9 
Edgar County, 72, 346-347 
Edwards County, 72, 99, 346-347 
Edwards, William R., xv 
Eelgrasses. See Common eelgrass 
Effingham County, 72, 346-347 
Eggs, 19, 97, 437, 443, 446 
American Coot, 109 
Blue-winged Teal, 109 
Canada Goose, 100, 102, 104-105, 266, 279 
fish, 168 
Hooded Merganser, 109 
Mallard, 105, 108, 451 
Northern Pintail, 110 
Wood Duck, 100 
Egyptian Hunting and Fishing Club, 282 
Ehresman, Jack, xv 
Eiders, 19, 309 
Elder, William H., 2, 398 
Elliston, Catherine, 37 
Elliston, Robert, 37-38 


Elm, 69, 70, 71, 91, 426-427 
Embarras River, 68, 373 
Emergency Wetland Resources Act, 469, 473 
Emergent vegetation, 131 
aerial inventories, 196 
habitat, 61, 71, 66 
Illinois River valley, 70, 90-91 
Mississippi River floodplain, 78-81, 84 
Northeast Illinois, 85 
nesting, 105 
American Coot, 109 
structures, 448-449 
Wood Duck, 99 
England, 24, 381, 449; see also Great Britain 
waterfowl food habits, 119, 134, 137, 161, 166 
English caller, 26, 28 
Esophagus, 116-117, 137 
food habits studies, 118, 144, 148, 155, 157, 
L602 166; L689 (Ol foal 
Eufala National Wildlife Refuge, 132 
Europe, 14, 257, 356, 42], 428, 459 
European Starling, 443-444, 446 
Faber bristlegrass. See Bristlegrasses 
Fall diets, 117 
American Wigeon, 162, 164 
Black Scoter, 174-175 
Blue-winged Teal, 153, 155 
Canada Goose, 172, 173 
diving ducks, 143 
Gadwall, 165, 166 
Green-winged Teal, 118, 150 
Lesser Scaup 13651415 Ise i4aa 
Mallard, 114, 117, 118, 135 
Northern Pintail, 159, 160 
Redhead, 156, 157 
Ring-necked Duck, 169, 170 
Ruddy Duck, 167, 168 
Wood Duck, 146, 148, 149 
Fall flight 
estimates, 258, 260, 278, 279 
fall migration chronology, 192 
fall peak numbers, 228-229 
historic waterfowl numbers, 177-178 
hunting season length, 414 
North American Waterfowl Plan, 467 
population size, 178 
Fall panicum. See Panicums 
Fanworts, 161, 166 
Farm Bills, 180, 469, 470, 471, 475 
Farm Drainage Act, 64 
Fat, 437, 438, 439 
Fayette County, 72, 244, 346-347 
Fayetteville, Illinois, 373 


Federal Agriculture Improvement and Reform Act, 466, 


470 
Federal Aid in Wildlife Restoration Act (Pittman- 
Robertson), 2, 11, 433, 469, 472 
Federal duck stamp. See Duck stamps 
Federal Migratory Bird Act, 15, 19, 98, 411 
Federal Policy on Wetlands Conservation, 464, 469 


Federal Tariff Act, 19 
Fennelleaf pondweed, 80, 87-88, 121; see also Pondweeds 
waterfowl food habits: 
American Wigeon, 163 
Blue-winged Teal, 153 
Gadwall, 165, 167 
Lesser Scaup, 140, 141, 142 
Mallard, 121, 125, 126, 127, 128, 129, 136 
Redhead, 156, 158 
Ring-necked Duck, 171 
Ruddy Duck, 167 
Fergus Falls, Minnesota, 145 
Ferruginous flatsedge; see also Flatsedges 
waterfowl food habits: 
American Wigeon, 163 
Green-winged Teal, 150 
ballet 2 al22. 124195 
Northern Pintail, 159 
Field pen, 28, 29-30, 31, 282 
File yoldia. See Clams 
Fingernail clam. See Clams 
Finland, 119, 134, 138, 150, 151, 152 
Pistiiono a. (09.142) 168, 175,431 
Fish duck. See Common Merganser 
Fisher, Elam, 33 
Fitzhenry, William, 55 
Flag Lake, 70 
Flat Lake, 178, 229 
Flatsedges, 150; see also Chufa, Ferruginous, Fragrant, 
Many-spiked, Redroot, and Straw- 
colored flatsedge 
waterfowl food habits, 121 
Canada Goose, 172 
Green-winged Teal, 149, 150 
Floating-leaved vegetation, 131 
habitat, 95 
Illinois River valley, 70, 90-92 
Mississippi River floodplain, 78-81, 84, 92 
Northeast Illinois, 85 
Southern Illinois, 92-93 
waterfowl food habits: 
American Wigeon, 162 
Gadwall, 165 
Mallard, 131, 133 
Wood Duck, 146 
Flood, 226, 236 
control, 113, 427 
Florida 
band recoveries, 387, 391 
American Black Duck, 370 
American Wigeon, 378, 380 
Blue-winged Teal, 383, 384 
Mallard, 362, 364 
Northern Pintail, 380, 381 
Ring-necked Duck, 387 
Wood Duck 37383150317 
breeding range, 381 
Crane Lake Game Preserve, 54 
migration: 
Blue-winged Teal, 383-384 
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Lesser Scaup, 392 
Mallard, 367 
Ring-necked Duck, 389 
wintering areas, 380 
Wood Duck, 374-375 
refuges, 429 
waterfowl food habits, 117, 170, 171 
Fluoroscope, 115 
Flyways: Pioneering Waterfowl Management in North 
America (Hawkins), |, 5 
Fog-fruit, 173 
Food, Agriculture, Conservation and Trade Act, 470, 471 
Food habits, 113-175, 438, 439, 440 
Food Security Act, 470 
Forbes Biological Station, xiii, xiv, xv, xvi, 2, 3, 6, 38 
Ford County, 72, 346-347 
Foster-parent hypothesis, 366 
Fox River, 85, 373, 435 
Foxtail, 152 
Fragile paper shell. See Mussels 
Fragrant flatsedges; see also Flatsedges 
Waterfowl food habits: 
American Wigeon, 163 
Blue-winged Teal, 153 
Gadwall, 166-167 
Green-winged Teal, 152 
Frank C. Bellrose Waterfowl Research Center, xvi, 6 
Frank C. Bellrose Waterfowl Reserve, 6, 187, 189 
Franklin County, 72, 111, 269, 293, 295, 346 
French duck, 14 
Freshwater snails. See Snails 
Frog’s-bit, 165, 171 
Fuller, David S., 36 
Fulton Count yeas 4e4o47 20 101 LO2e 1798291 
Anderson Lake, 87, 336 
Central Quota Zone, 297, 299 
Duck Island Club, 49, 113, 135, 178, 330, 331, 358 
Flag Lake, 70 
harvest, 346-347 
nest records, 105, 107, 108, 109, 111 
Rice Lake, 336 
Thompson Lake, 54, 65 
Tri-County Zone, 260, 293, 297 
Wakonda Drainage and Levee District, 65 
Fulton-Knox County Zone, 304; see also Tri-County Zone 
Gadwall, 200 
aerial inventories, 185 
mean per week, 202, 225 
peak numbers, 232-233, 245 
use-days, 219, 223, 246-247, 249, 250 
food habits, 114, 149, 165-167 
harvest, 314, 341, 344, 345 
average, 309 
composition, 342, 343 
estimates, 315, 340 
regulations, 313, 414, 419 
longevity, 409 
migration, 200, 204, 223, 224 
wintering, 251, 424, 429 
nesting, 107, 110, 179 
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Gallatin County, 72, 346 
Game-farm, 449-453 
Canada Geese, 100 
Des Plaines Game Farm, 101 
Mallard release, 107-108 
Gangloff, James, 59 
Geise, Henry, 38 
George Lake, 69 
Georgi, Michelle M., xiii, 183 
Georgia, 118, 138, 389, 426 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378, 380 
Blue-winged Teal, 383, 384 
Lesser Scaup, 391 
Mallard, 362, 364 
Ring-necked Duck, 387 
Wood Duck, 373, 375, 377 
wintering areas, 367, 374 
Giant bur reed. See Bur reeds 
Giant Canada Goose, 174; see also Canada Goose 
banding, 413 
breeding/nesting, 100-105 
broods, 102, 103, 105 
habitat, 423 
harvest, 326 
management, 421, 441, 446-449, 459 
Giant Canada Goose Restoration Program, 8, 10, 100, 446 
Giant ragweed. See Ragweeds 
Gizzard, 114, 115-116, 457; see also Chapter 5 (pp. 113-175) 
Glacial lake district, 7, 68, 344 
Glodo, Victor, 34-35, 36 
Godar-Diamond-Hurricane Island Waterfowl Area, 94, 
IASI OtelOo ss 27 
harvest, 337, 338-339 
Goetz, Chris, 358 
Goldeneyes, 11, 309; see also Common Goldeneye 
Goldman, Luther J., 181 
Goosander. See Common Merganser 
Goose clubs, 271, 277, 282, 284; see also Waterfowl 
hunting clubs 
harvest, 272 
hunting regulations, 271, 272, 277 
private clubs, 284 
commercial clubs, 289-291, 293, 294, 
304-305 
noncommercial clubs, 289-29 | 
refuges, 435-436 
Goose Lake (Fulton County), 49, 187, 188, 226, 250 
Goose Lake (Putnam County), 46, 47, 88, 178, 187, 188, 
2208250 
Goose Lake (Woodford County), 187, 188, 226, 250 
Goslings 
age ratio, 262 
mortality, 266, 446 
nesting structures, 448 
production, 259, 264, 278 
Survival, 267 
Grafton, Illinois, 13, 54, 89, 125, 184, 189, 369, 433 
Grand Island Lodge, 43, 45, 51-53, 114 


Grand River, 404, 405 
Grand River Marsh, 268 
Grant, Ulysses S., 28] 
Grass Lake, 40, 41-42, 52, 85, 187, 188 
Graves, Bert, 37 
Graves, Millie, 37 
Gray dogwood, 125, 126, 146, 147 
Gray duck. See Gadwall 
Graylag Goose. See Canada Goose 
Great Britain, 15, 19; see also England 
Great Lakes, 40, 362, 390, 394, 468 
Great River Refuge, 431 
Greater Scaup, 309, 409 
Greater White-fronted Goose, 303 
Grebe, 424 
Green hawthorn, 147 
Green River, 68, 69, 73 
Greene County, 72, 346 
Greenfruit bur reed. See Bur reeds 
Greentree reservoirs, 425-427 
aerial estimates, 184 
Mallard use, 134, 138 
Wood Duck use, 147 
Green-winged Teal, 200 
aerial inventories, 88 
mean per week, 199, 225 
peak numbers, 231, 232, 245 
use-days, 219, 223, 225, 246-247, 249, 250 
banding, 407 
longevity, 409 
recoveries, 386 
survival, 406, 407 
food habits, 115, 138, 149-154, 156 
harvest, 314, 335, 341 
chronology, 344, 345 
estimates, 309, 315, 340 
hunting, 414 
regulations, 313 
Species composition, 337, 342, 343 
migration, 196, 204, 223, 224 
nesting, 107, 110 
Grit sample, 115 
Grubbs, C.W., 34 
Grundy County, 102, 126, 297, 299, 300, 457 
harvest distribution, 346 
presettlement wetlands, 72 
Gulf Coast, 70, 474 
wintering areas, 269, 392, 394 
Gulf Coast Joint Venture, 468 
Gulf of Mexico, 143, 144, 151, 251 
Guns, 330 
choked barrel, 42 
double-barreled, 281 
punte25.26 
questionnaire results, 39-40 
regulations, 15, 20, 44 
shotgun, 23, 24-25, 26, 413 
Habitat, 114, 134, 139, 200 
Cache, Big Muddy, and Kaskaskia river valleys, 
92-94 
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Illinois River valley, 85-92 gizzard collection site, 138, 139, 174, 457 
inventories, 181-182, 250 harvest, 337, 338-339 
loss, 179-181 Helicopter. See Aircraft 
Mississippi River valley, 76-84 Heliotropes, 132, 168 
nesting, 178-181 Henderson County, 45, 330, 333, 405, 447 
Northeast Illinois, 84-85, 131 harvest distribution, 346-347 
programs: presettlement wetlands, 72 
federal, 464-472 Hennepin, Illinois, 13, 15, 46, 47, 57, 88, 270 
private, 474-475 Hennepin Shooting Club, 45 
State, 472-474 Henry County, 68, 69, 73, 260, 293, 297 
state and federal areas, 94-95 harvest distribution, 346-347 
Habitat Rehabilitation and Enhancement Project, 473 mallard release, 452 
Hackberries, 136, 147 presettlement wetlands, 72 
common hackberry, 71, 126, 146 waterfowl nesting, 100, 108, 110 
Hairy crabgrass. See Crabgrasses Henry, Illinois, 36, 37, 38, 39, 44, 45, 47, 48, 114, 455 
Halberd-leaved rose mallow, 121 High Plains Mallard Management Unit, 419 
Halberd-leaved tearthumb, 171 Homing 
Hamilton County, 72, 94, 346-347 American Black Duck, 371, 372, 429 
Hamilton, Illinois, 77 Goose, 269 
Hancock County, 69, 70, 72, 100, 346-347 Mallard, 366, 367, 429 
Hannibal, Missouri, 367 Wood Duck, 445-446 
Hanson, Harold C., xv, 2, 7-8, 9, 100-101, 257, 260, 399 eae cs 


Canada Geese of the Mississippi Flyway, 7 Hooded Merganser, 95; see also Mergansers 


The Giant Canada Goose, 8 harvest, 309 
The White-cheeked Goose, 8, 9 inventories, 186 


Hardin County, 72, 346-347 longevity, 409 
Harker. Richard. 23 nesting, 105, 106, 109, 111 
Harrison, Benjamin, 42, 45 Hooked mussel. See Mussels 


Beco oarier 48 Horicon National Wildlife Refuge, 400, 428, 432 


Harvest, 1, 8, 10, 11, 24, 99, 102, 219, 228 Goleta Grohe: Uy BV aster aa 
banding, 401, 404, 405 
chronology, 341, 344, 345 cme y 
composition, 342, 343 


Piva! igration, 267, 27 
crippling loss, 272, 277, 278, 350-351, 416 | macege ce : 

Re lar Horicon, Wisconsin, 432 
crippling rate, 272, 350 


ate: Horned beakrush, 147 

distribution, oe Horned poolmat, 131, 167 
estimates, 63, 232, 236, 317, 338-339, 34] Horaworte a146 

Canada, 308 Common hornwort, 169 

Canada Goose, 260, 261, 277-278, 284, haneee 

286, 288, 289, 293, 297, 299, 301 Illinois River valley, 13, 87-88 

Mississippi Flyway, 328-329 Keokuk Pool. 80 
Northeast Zone, 300 
outside of quota zones, 302 
Rend Lake State Park, 295, 296 


waterfowl food habits, 121 
American Wigeon, 162 
Blue-winged Teal, 153 


Southern Quota Zone, 291, 292 Gadwall, 165, 166, 167 
Tri-County Zone, 298 Green-winged Teal, 150 
historic, 2, 5, 6, 178 Lesser Scaup, 139, 141, 143 
objectives, 262, 272-276, 280, 285, 291, 301 Mallard, 120, 122, 128, 129, 130, 136, 
determination of, 279, 280 137 
establishment of, 284 Northern Pintail, 161 
private clubs, 330, 331, 336 Redhead, 156, 158 
quota system, 8, 278 Ring-necked Duck, 169, 171 
rate, 10, 259, 301, 348-350, 406, 407, 413, 420 Ruddy Duck, 167 
Havana, Illinois, xiii, xv, xvi, 2, 6, 7, 13, 23, 38, 41, 42, 46, Wood Duck, 146, 147 
Mauls sa) eR 209 Horseshoe Lake State Park (Madison County), 327, 337, 
river levels, 86, 125, 126 338-339 
Thompson Lake, 56, 65 lead poisoning die-off, 457, 459 
Wood Duck nesting, 98-99 Horseshoe Lake Wildlife Management Area (Alexander 
Hawali, 380 County), 1, 2, 7, 8, 9, 28, 29, 77, 94, 
Hawkins, Arthur S., xiii, 2, 3, 4-5, 6, 7, 182, 278, 281, 398 b149267/ 272,262) 305, 327, 434, 459 


Heidecke Fish and Wildlife Area, 114, 187, 188, 327 acquisition/establishment, 270, 283, 473 
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banding, 358, 398-399, 401, 402, 404, 405, 406, 413 
Canada Goose, 264, 271, 278 
food habitss WSs Ml aeiy al i2e ro 
lead poisoning, 457 
number of, 261, 262, 264, 265, 278 
wintering area, 268-269, 277, 431, 434 
harvest, 277, 337, 338-339 
hunting clubs, 27] 
Horsetail spikerush, 147, 171; see also Spikerushes 
Hovey Lake, Indiana, 370 
Hudson Bay, 8, 268 
Canada Goose, 267 
banding, 398, 400-401 
nesting/breeding, 105, 264, 266, 267 
Human disturbance, 137, 236, 248-249, 429, 432, 449 
tolerance by Canada Geese, 102, 103, 271, 279, 446 
Humboldt Bay, California, 152 
Hunter activity, 6, 336, 341-344, 345, 418 
American Coot, 334 
Canada Goose, 283-301, 302 
Wood Duck, 98 
Hunting regulations, 2,5, 9, 15, 32, 52-53, 94, 182, 253, 
308, 309, 348-351, 411-412, 413-421 
bag limit, 15, 16-18, 21, 23, 50, 283, 418-420 
bonus, 18, 417, 418-419 
Canada Goose 20272 (0021 eer eee tae 
284, 289, 293, 297, 299-300 
Northeast Zone, 300 
Northern and Central Quota 
zones, 299 
nuisance, 102 
outside quota zones, 273-276 
Rend Lake State Park, 295 
Southern Quota Zone, 290 
Tri-County Zone, 297 
combined, 418 
conventional, 418-419, 420 
history, 2,5, 14-22 
light goose, 301, 303 
private clubs, 44, 330, 336 
reduction, 19, 20 
restrictive, 418, 420 
September teal season, 348 
Wood Duck, 99 
baiting, 33 
Canada Goose, 10, 11, 257, 270, 283, 289, 297, 301 
history, 14-22 
live decoys, 28 
point system, 18, 418-420 
possession limit, 15, 16-18, 19, 20, 303, 348, 413 
Canada Goose, 273-276, 290, 295, 297, 299, 300 
historical; 270727 le 2774301 
spring hunting, 25-26 
waterfowl hunting zones, 20 
Wood duck, 98-99 
Hunting season, 5, 10, 15, 16-18, 19, 20, 21, 25, 32, 413-421 
Canada Goose, 101, 102 
dates, 204, 413-414 
Canada Goose, 284 
Northeast Zone, 299, 300 


Northern and Central Quota zones, 299 
outside quota zones, 273-276 
Rend Lake State Park, 295 
Southern Quota Zone, 290 
Tri-County Zone, 297 
light goose, 303 
September teal season, 348 
lengths, 21, 26, 414-415 
Canada Goose: 
historical, 262, 283 
Northeast Zone, 300 
Northern and Central Quota 
zones, 299 
outside quota zones, 273-276 
Rend Lake State Park, 295 
Southern Quota Zone, 284, 
289, 290 
Tri-County Zone, 293, 297 
Wood Duck, 98 
shooting hours, 5, 16-18, 19, 20, 283, 415-416 
Canada Goose: 
historical, 272 
Northeast Zone, 300 
Northern and Central Quota zones, 299 
outside quota zones, 273-276 
Rend Lake State Park, 295 
Southern Quota Zone, 284, 
289, 290 
Tri-County Zone, 297 
Wood Duck, 99 
Hutchison, Finis, 52 
Hydric soil, 61, 71 
Hymenopterous insects, 167; see also Insects 
Ice duck. See Common Goldeneye 
Iceland, 380-381 
Idaho, 362, 370 
IDNR. See Illinois Department of Natural Resources 
IDOC. See Illinois Department of Conservation 
Illinois Breeding Bird Atlas, 97 
Illinois Department of Conservation, xv, xvi, 4, 6, 8, 9, 
tO 11 566;99 
aerial inventories, 184 
banding program, 413 
Canada Goose, 101, 102, 263, 272, 446, 447 
check stations, 335, 337, 340, 341, 348 
habitat, 74, 94, 95 
Horseshoe Lake Wildlife Management Area, 
21027 262058454 
hunting clubs, 44, 51 
Mallards, 344, 452 
questionnaires, 109, 335, 412 
nesting, 97, 98, 102, 105, 107, 108 
waterfowl hunting, 297 
waterfowl food habits, 115 
Illinois Department of Natural Resources, xiv, xvi, 11, 
2 Ob 52044 Lesa 
questionnaires, 412-413, 416 
Illinois Migratory Waterfowl Stamp. See Duck stamps 
Illinois Natural History Survey, xiii, xiv, xv, 2, 3, 4, 5, 6, 
1p Oe Ge L1P38 24 WO 7s il aA 
aerial inventories, 177, 183-186, 412 


banding program, 358-359, 369, 378, 398-399 
questionnaires, 38-39, 91, 95, 284, 297, 299 
Illinois River National Wildlife and Fish Refuges, 434 
Illinois Valley Ducks for the Future, 452 
Illinois Waterfowlers Alliance, 475 
Illinois Wetland Inventory, 71 
In Search of the Canada Goose (Kennedy), 10 
Indian heliotrope. See Heliotropes 
Indiana, 3, 69, 73, 194, 428, 455, 468, 473 
band recoveries, 363-364 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383, 384 
Canada Goose, 402 
Canvasback, 397 
Lesser Scaup, 39] 
Mallard, 362, 364, 367, 368 
Northern Pintail, 380, 381-382 
Ring-necked Duck, 387, 389 
WOOO DUCK OIG esl opo Lr 
Canada Goose, 404, 405 
harvest, 280 
estimates: 
Canada Goose, 285, 328-329 
Mallard, 322-323 
total ducks, 320-321 
Wood Duck, 324-325 
migration, 367, 370, 386, 389 
nesting, 99, 100, 103, 108, 110, 111 
waterfowl inventories, 253, 254, 263 
wetland loss, 68, 464 
Indianapolis, Indiana, 46, 55 
Indianapolis (Thompson Lake) Rod and Gun Club. See 
Thompson Lake Rod and Gun Club 
Ingested lead, 115-116, 354; see also Lead poisoning 
Ingested shot, 9, 457-458; see also Lead poisoning 
Ingram Lake, 187, 188, 229 
Inland Bird Banding Association, 356 
Inland saltgrass, 167 
Insects 
waterfowl food habits: 
American Wigeon, 162, 163 
Black Scoter, 174 
Blue-winged Teal, 154 
Gadwall, 166 
Green-winged Teal, 149, 150, 152 
Lesser Scaup, 139, 143 
Mallard, 129, 136, 137 
Northern Pintail, 161, 162 
Redhead, 158 
Ring-necked Duck, 171 
Ruddy Duck, 167-169 
teals, 156 
Wood Duck, 146, 147 
Interagency Wetland Policy Act, 474 
Interior Canada Goose. See Canada Goose 
Interlake region, 279, 401 
Invertebrates, 62, 234, 423, 424, 425, 427, 439, 440 
waterfowl food habits: 
dabbling ducks, 138 
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Green-winged Teal, 150 
Mallard, 117, 130, 134, 135, 146 
Northern Pintail, 159, 162 
Redhead, 156 
Wood Duck, 99, 146 
Inviolate refuge. See Refuges 
lowa, 3, 23, 194, 450, 465, 468 
aerial inventories, 186 
Midwinter Waterfowl Inventory, 253, 254 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383, 384 
Canvasback, 394, 395 
Green-winged Teal, 386 
Lesser Scaup, 391 
Mallard, 362, 364, 367, 368 
Northern Pintail, 380, 381 
Redhead, 397 
Ring-necked Duck, 387 
Wood Duck, 373, 375, 377 
Canada Goose, 404, 405 
harvest: 
estimates: 
Canada Goose, 285, 328-329 
Mallard, 317, 322-323 
total ducks, 320-321 
Wood Duck, 324-325 
regulations, 417 
refuges, 431, 433 
wetland losses, 62, 67, 68, 77, 464 
wintering areas, 374 
lowa Conservation Commission, 9 
Irish setter, 39 
Iroquois County, 72, 94, 346-347 
Jack Dakes 2345252553518 15 1062202508 27! 
Jackson County, 8, 99 
Canada Goose, 278, 289, 290, 291, 294 
commercial clubs, 289, 293 
harvest, 291, 346-347 
presettlement wetlands, 72 
Jacksonville, Illinois, 23, 52 
Jamaica sawgrass, 152 
James Bay, 268, 398 
band recoveries, 400-401, 402 
Canada Goose breeding grounds, 264, 266, 267 
Japanese millet, 47, 54, 121, 123, 424, 437, 439 
waterfowl food habits: 
American Wigeon, 165 
Gadwall, 166 
Green-winged Teal, 149, 150, 153 
Lesser Scaup, 139, 142-143 
Mallard, 120-124, 125, 126, 127, 128, 
129, 130, 131-133, 136, 138 
Northern Pintail, 161 


teals, 154 
Jasper County, 72, 108, 346-347 
Jedlicka, J., 369 


Jefferson County, 72, 293, 346-347 
Canada Goose, 269, 295 
Jersey County, 72, 297, 299, 346-347 
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Jo Daviess County, 69, 72, 346-347 
Johnson County, 72, 93, 346-347 
Johnson, Lyndon, xv 
Johnsongrass, 172 
Joliet, Illinois, 27, 36 
Joliet, Louis, 5 
July Production Survey, 183 
Junglerice barnyard grass; see also Barnyard grasses 
waterfowl food habits: 
Lesser Scaup, 139, 142 
Mallard, 130, 137 
teals, 152-153, 154 
Justicia, 150 
Kampsville, Illinois, 125 
Kane County, 102, 299, 300, 346-347 
gizzard collection site, 114, 126, 457 
presettlement wetlands, 68, 72 
wetland habitat, 85 
Kankakee County, 68, 72, 102, 300, 346-347 
Kankakee Marsh, xiii, 69, 73, 95, 100 
Kankakee River, 69, 73 
breeding/nesting, 108, 373 
waterfowl habitat, 89-90, 92, 94 
Kankakee River State Park, 327, 338-339 
Kansas, 11, 102, 192, 431, 468 
band recoveries: 
American Wigeon, 378 
American Black Duck, 370 
Canvasback, 395 
Mallard, 362, 364 
Northern Pintail, 380, 381 
Redhead, 397 
Wood Duck, 373, 375, 377 
Kaskaskia River, 68, 435 
Canada Goose, 100, 268, 270 
Mallard, 120, 128-129, 132, 133 
waterfowl habitat, 72, 92-94 
Wood Duck breeding area, 373 
Kaskaskia River Fish and Wildlife Area, 327 
gizzard collection site, 457 
harvest, 338-339 
impoundments, 427 
Keefer, Jacob, 37 
Keisak aneilema, 147, 152 
Keithsburg, Illinois, 35, 38, 77 


Keithsburg National Wildlife Refuge, 77, 94, 187, 189, 


250, 434 
Keller, Homer, xv 
Kelp, 175 
Kendall County, 72, 102, 300, 346-347 
Kennedy, David D., 9, 10 
In Search of the Canada Goose, 10 
Kentucky, 3, 29, 263, 468, 473 
band recoveries, 363, 417 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383 


Canada Goose, 399-400, 401, 402, 403 ° 


Canvasback, 395, 397 
Lesser Scaup, 391 


Mallard, 362, 364, 368 
Wood Duck, 373, 375, 377 
Canada Goose, 102, 267, 402, 403, 404, 405 
greentree reservoirs, 425 
harvest, 280 
estimates: 
Canada Goose, 285, 328-329 
Mallard, 322-323 
total ducks, 320-321 
Wood Duck, 324-325 
waterfowl inventories, 253, 254, 263, 301 
wetland losses, 68, 464 
wintering areas, 267, 268 
Keokuk, Iowa, 187, 189, 208, 236 
Keokuk Pool, 8, 9, 18, 77, 206, 250, 347 
band recoveries, 387, 391-392, 394, 395, 396, 397, 398 
habitat, 76, 80, 81, 248, 436 
migration area, 114, 204, 206, 237, 244, 390, 394, 458 
diving duck use, 208, 234-236, 249 
waterfowl food habits, 113 
gizzard collection site, 114, 138, 139, 
141, 142, 167, 169 
lead poisoning, 457 
Killdeer, 22 
Kimble, Fred, 24, 42, 50 
Kingsville, Ontario, 264, 356, 429 
Knox County, 72, 101, 346-347 
Central Quota Zone, 297, 299 
nesting area, 102, 107, 108 
Tri-County Zone, 260, 293, 299 
Korschgen, Leroy J., 115 
Koshkonong, Wisconsin, 23 
Labrador, 381 
Labrador retriever, 39 
LaceyzAcwlbS 19 
Lacon, Illinois, 35, 38 
La Grange Pool, 76, 89, 90, 91-92, 333, 457 
Laguna Madre, Mexico, 144, 158, 160 
Laguna Madre, Texas, 158 
Lake Calumet. See Calumet Lake 
Lake County, 41, 85, 297, 299, 300 
Canada Goose Special September Season, 102 
nesting area, 100, 102, 106, 110 
waterfowl harvest, 344, 346-347 
wetlands, 68-69, 72, 85 
Lake DePue Fish and Wildlife Area, 94, 114, 327 
aerial inventories, 187, 188 
harvest, 337, 338 
Lake Erie, 6, 42 
Canada Goose band recoveries, 401 
waterfowl food habits, 118, 137-138 
American Wigeon, 164 
Blue-winged Teal, 155 
dabbling ducks, 137 
Green-winged Teal, 151, 152 
Lesser Scaup, 145 
Northern Pintail, 160 
Redhead, 156 
Lake Manitoba, 401 
Lake Marion, South Carolina, 146 
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Lake Merritt, California, 428 aerial inventories, 259 
Lake Michigan, 13, 41, 69, 75, 85, 354 mean per week, 221, 225 
diversion, 29, 52, 54, 86, 87, 135 peak numbers, 242, 243, 244, 245 
gizzard collection site, 114, 138, 139, 174 use-days, 223, 245, 246-247, 249, 250 
migration, 268, 367 harvest, 272, 301, 303, 317 
Lake of the Woods, 401 migration, 186, 216, 219, 224, 249 
Lake Shelbyville. See Shelbyville Fish and Wildlife Area Levee Act, 64 
Lake St. Clair, 145, 156, 206, 401 Levees, 44, 54, 64, 65, 66, 125, 422, 423, 426, 431 
Lake Superior, 268, 371 Lewistown, Illinois, 65 
Lake Winnipeg, 279, 400, 401 Lieb, Emil, 281 
Lake Winnipegosis, 392 Lilies 
La Moine River, 373 painted cow lily, 154 
Land and Water Conservation Fund, 465 water lily, 69, 78, 171 
Land and Water Conservation Fund Act, 469 white water lily, 70, 121 
Lane, Stephen, 38 Lima Lake, 70 
Lansden Farm Hunting Club, 272 Lima, Peru, 382 
Larch tamarack, 69, 85 Limekiln Springs Preserve, 473 
La Salle County, 44, 72, 111, 297, 299 Lincoln, Frederick C., xiv, 2, 21, 181-182, 226, 355, 357-358 
waterfowl harvest, 333, 346-347 Lippert, Earkie, 54 
La Salle, Illinois, 35, 54, 187, 188 Little Muddy River, 68 
Last Mountain Lake, Saskatchewan, 433 Little Wabash River, 68, 99, 373 
Laurel, Maryland, 353 Liverpool, Illinois, 38, 46, 55 
Lawrence County, 72, 346-347 Livingston County, 72, 346-347 
Lead poisoning, 4,5, 6,9, 11, 22, 354, 454-459 Lock Pond, 49 
Lead shot, 9, 454-455, 458-459 Logan County, 70, 72, 73, 346-347 
Leafy pondweed; see also Pondweeds London, 24 
waterfowl food habits: Longevity, 8, 408, 409 
American Wigeon, 162, 163 Longleaf pondweed, 87, 88, 121, 163; see also Pondweeds 
Gadwall, 165 waterfowl food habits: 
Green-winged Teal, 149, 150 American Wigeon, 162, 163 
Lesser Scaup, 140, 141, 142, 143 Black Scoter, 174 
Mallard, 124, 129, 136 Lesser Scaup, 143 
Northern Pintail, 158, 159 Mallardy 12081215 12271297128 71297.131 
Redhead, 156, 158 Northern Pintail, 158, 159 
Ring-necked Duck, 169 Redhead, 158 
Lee County, 68, 72, 73, 346-347, 457, 459 Ring-necked Duck, 169, 171 
Lemm, Jake, 41 Wood Duck, 146 
Leonard, Val, 35 Long-leaved ammannia. See Ammannia 
Leopold, Aldo, 2, 3, 4, 6, 9, 45, 432, 435 Louisa National Wildlife Refuge, 77, 187, 189, 250 
Lesser Scaup, 23, 24, 204, 206, 237, 387 Louisiana, 3, 186, 249, 372, 468 
banding, 390-394 band recoveries: 
longevity, 409 American Black Duck, 370 
recoveries, 391, 392, 393 American Wigeon, 378 
behavior, 204 Blue-winged Teal, 383, 384 
food habits, 113, 114, 138-145, 156, 175 Canvasback, 394, 395, 397 
habitat, 249, 251, 393 Lesser Scaup, 391, 392 
harvest, 309, 313, 315, 330, 335, 337, 340, 341, Mallard, 362, 364, 367, 368 
342, 343, 344, 345 Northern Pintail, 380, 381 
historic, 24, 51, 56 Ring-necked Duck, 387 
hunting, 419 Wood Duck, 373, 375, 377 
ingested shot, 457-458 harvest, 25, 34, 317 
migration, 192, 204, 223, 224, 341 estimates: 
nesting, 107, 110-111 Canada Goose, 285, 328-329 
populations, 243-244 Mallard, 322-323 
aerial inventories, 184 total ducks, 320-321 
mean per week, 206, 207, 208, 211 Wood Duck, 324-325 
peak numbers, 225, 235, 236, 245 regulations, 98 
use-days, 219, 245, 246-247, 249, 250 lead poisoning, 455, 457 
historic numbers, 178, 234-238 waterfowl food habits: 


Lesser Snow Goose, 191, 216, 250, 319 American Wigeon, 163, 164 
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Blue-winged Teal, 153, 155 
Gadwall, 166-167 
Green-winged Teal, 151, 152 
Lesser Scaup, 144-145 
Mallard, 118-119, 137 
Northern Pintail, 160 
Redhead, 157 
Ring-necked Duck, 170, 171 
waterfowl inventories, 253, 254 
wintering areas, 67, 191, 251 
American Wigeon, 378 
Blue-winged Teal, 383, 384 
Gadwall, 429 
Green-winged Teal, 386 
Lesser Scaup, 143, 204, 392, 393 
Mallard, 365, 367, 378 
Northern Pintail, 381 
Ringed-necked Duck, 388, 389, 390 
Wood Duck, 147, 373, 374 
Lovelock Cave, Nevada, 36 
Low, Jessop B., 2, 5, 7, 41 
Lower Great Lakes-St. Lawrence Joint Venture, 468 
Lower Mississippi River Valley Joint Venture, 10, 468, 473 
New Madrid, 10, 473 
Lower Peoria Lake. See Peoria Lake 
Lower Souris, North Dakota, 432 
Lyon, William I., 356 
Mackenzie, 362, 388 
Mackinaw, Illinois, 45 
Mackinaw River, 70 
Macon County, 72, 346-347 
Macoupin County, 72, 110, 346-347 
Madison County, 44, 72, 111, 138, 139, 187, 189 
waterfowl harvest, 333, 346-347 
Maine, 362, 370, 375, 468 
Malaher, G.W., 4 
Mallard, 178, 192 
aerial inventories: 
mean per week, 193, 194, 204, 225 
Midwinter Waterfowl Inventory, 252, 254, 255 
peak numbers, 225-229, 243, 245 
use-days, 219, 223, 245, 246-247, 248, 
249, 250 
banding, 359-369, 413 
longevity, 409 
recoveries, 361, 362, 364, 365, 368, 369 
survival, 406, 420-421 
food habits, 120-138 
agricultural crops, 437-440 
harvest, 309 
chronology, 345 
composition, 342, 343 
estimates, 315, 318-319, 322-323, 340 
regulations, 414-416, 419-420 
lead poisoning, 455-458 
migration: 
chronology, 192, 194, 204, 224 
spring migration, 223 
use of greentree reservoirs, 425 


use of impoundments, 427 
use of refuges, 248-249, 429, 430, 431 
wintering, 250-25] 
nesting: 
breeding, 180-181 
distribution, 105-108 
success, 179 
release of, 449-454 
Mallard Farms Duck Club, 57-59, 113, 114 
Manitoba, 3, 4, 6, 181, 391, 392, 468 
banding, 349 
recoveries: 
American Black Duck, 370, 371 
American Wigeon, 378 
Blue-winged Teal, 383 
Canada Goose, 399, 401 
Canvasback, 397 
Lesser Scaup, 391 
Mallard, 362, 364, 365, 368 
Northern Pintail, 380 
Redhead, 397 
Ring-necked Duck, 387 
Wood Duck, 373 
breeding area, 264, 267, 279, 386, 389, 401, 403 
Canada Goose, 100, 105, 404, 405 
harvest, 307, 308 
migration, 186, 380, 382, 383 
waterfowl food habits, 157 
Manito, Illinois, 45, 114, 146 
Mannagrass, 137 
Many-spiked flatsedge, 152, 153; see also Flatsedges 
Maples, 69, 71 
black, 71 
boxelder, 71 
red, 70, 71 
silver, 69, 70-71, 91, 426-427 
Sugar, 7] 
Marestail. See Common marestail 
Marion County, 72, 346-347 
Marion-Pickerel Waterfowl Refuge, 472 
Mark Twain National Wildlife Refuge System, 350, 433, 
434, 459 
Market hunting, xiii, 1, 14, 15, 19, 22-25, 26, 36 
Canada Goose, 270, 281-283 
field shooting, 281 
field-pen shooting, 29 
Wood Duck, 98, 99 
Marquette, Jacques, 5 
Marsh blazing-star, 68 
Marsh knotweed, 13, 37, 70, 78, 87-88, 91, 121, 122, 124, 
127; see also Smartweeds 
waterfowl food habits: 
American Wigeon, 162 
Blue-winged Teal, 153 
Gadwall, 166 
Green-winged Teal, 150 
Mallard, 124, 136 
Northern Pintail, 159, 161 
Redhead, 156, 158 
Ring-necked Duck, 171 


Index 613 


Marsh mermaidweed, 147 gizzard collection site, 114, 120, 129-130, 457 
Marshall County, 72, 94, 100, 114, 331, 332, 452 harvest, 337, 338-339 
harvest, 333, 346-347 impoundments, 427 
hunting clubs, 44, 45, 46, 333 Metabolic reserve, 436 
Marshall Fish and Wildlife Area, 8, 57, 327 Mexico, 152, 182, 307, 466, 468, 469-470 
harvest, 337, 338-339 American Wigeon, 164, 165 
impoundments, 427 Blue-winged Teal, 153, 155, 384 
Marshpepper smartweed; see also Smartweeds Gadwall, 166 
waterfowl food habits: Green-winged Teal, 151 
Matliard. 2521273128, 130,.4137 Northern Pintail, 159, 160 
Northern Pintail, 156, 158 Redhead, 157, 158 
Wood Duck, 147 Ruddy Duck, 168 
Martin, Ken, 36 Michigan, 3, 33, 36, 145, 433, 455, 465, 468 
Maryland, 174, 428 band recoveries, 364 
band recoveries: American Black Duck, 370-371 
American Black Duck, 370 American Wigeon, 378 
American Wigeon, 378 Blue-winged Teal, 383, 384 


Canada Goose, 399 
Canvasback, 397 
Lesser Scaup, 391 
Mallard, 362 
Northern Pintail, 380, 381 
Wood Duck, 373 
game-farm Mallards, 450, 453 
Mason County, 2, 28, 29-30, 44-45, 91, 137, 146, 252 
Central Quota Zone, 297, 299 
goose hunting, 271, 272 
harvest, 331, 333, 344, 346-347 
nesting records, 103, 105, 108, 109, 111 
presettlement wetlands, 70, 72, 73 
Mason Decoy Factory, 36 
Massac County, 72, 93, 129, 278, 347 
Massachusetts, 174, 175, 185, 373, 391 Wood Ducks 24-325 


May Breeding Population Survey, 182-183, 228 Ee Se a 
May, Robert L., 59 


waterfowl food habits: 


Canada Goose, 399-401 
Léessenscaup, 391 
Mallard, 362, 364, 365, 368 
Northern Pintail, 380, 381, 382 
Redhead, 397 
Ring-necked Duck, 387 
Wood Duck, 373, 375, 377 
Canada Goose, 100, 405 
greentree reservoirs, 426 
harvest, 307, 326 
estimates: 
Canada Goose, 285, 328, 329 
Mallard, 322-323 
total ducks, 320-321 


Mayflies, 167; see also Insects 


McClure, Illinois, 281, 282 American Wigeon, 164 
McDonough County, 72, 346-347 Lesser Scaup, 144-145 
McDougal, J.B., 48 Redhead, 197 
McHenry County, 41, 100, 102, 297, 299, 300 Ring-necked Duck, 170 
gizzard collection site, 126, 457 Ruddy Duck, 168 
waterfowl harvest, 344, 346-347 waterfowl inventories, 253, 254, 263, 268 
wetlands, 68, 72, 85 Midges 
McHose, J.D., 56 waterfowl food habits: 
McKinley Creek, 65 American Wigeon, 162, 163 
McLean County, 72, 346-347 Blue-winged Teal, 153 
Mean life span, 408 Gadwall, 166, 167 
Mean per week, 205, 215, 218; see also individual species Green-winged Teal, 150, 152 
Medicine Lake, Montana, 432 Lesser Scaup, 141, 142 
Menard County, 70, 72, 346-347 Mallard, 137 
Mercer County, 72, 346-347 Northern Pintail, 161 
Meredosia, Illinois, 29, 44, 120, 373 Redhead, 156, 158 
Meredosia National Wildlife Refuge, 32, 43, 226, 250, 434 Ring-necked Duck, 17] 
aerial inventories, 187, 188 Ruddy Duck, 167, 168 
historic wetlands, 69 Midwinter Waterfowl Inventory, 182, 190, 250-252, 255 
waterfowl habitat on federal areas, 94 allduckss253..255 
Mergansers, 23, 178; see also Common, Hooded, and wecse ool 
Red-breasted Merganser Mallard, 252, 254, 255 
harvest, 308, 309, 340, 342, 343, 344, 345 Mississippi Flyway, 268 
Mermet Lake Fish and Wildlife Area, 8, 9, 94, 133-134, Migration 


136, 278, 327, 434 fall, 177-255, 333, 422, 435, 436 
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agricultural food use, 438, 439 
Armistice Day, 41 
Canada Goose, 103, 259, 264-270, 279, 301 
Canvasback, 394, 395 
effects of baiting, 33 
refuges, 429, 431 
Ring-necked duck, 388 
waterfowl requirements, 430 
spring, 58, 184, 223-225, 243, 252 
Blue-winged Teal, 108 
Canada Goose, 191, 270 
Canvasback, 394, 395 
Ring-necked Duck, 388 
Wood Duck, 374 
Migration areas, 206, 237, 421, 442 
homing tendencies, 366, 429 
Wlinois"3779 i22642 346450 
requirements of, 248, 253, 431 
Migration chronology, 224-225, 341, 412, 414, 417, 429 
biweekly averages, 225 
Canada Geese, 269, 305 
fall, 186-223 
spring, 108, 223-224 
use-days, 223 
Migration corridor, 7, 25, 95, 186, 191, 354, 356, 367 
American Wigeon, 378, 380 
Blue-winged Teal, 383 
Canada Goose, 268, 270 
Canvasback, 394, 395 
Lesser Scaup, 392, 394 
Northern Pintail, 380 
Redhead, 397 
Ring-necked Duck, 388 
Migration pattern, 6, 192, 219, 411 
adapting hunting seasons, 283 
analysis of banding data, 354 
Canada Goose, 280 
diving ducks, 211 
Ruddy Duck, 208 
Migratory Bird Conservation Act, 432 
Migratory Bird Conservation Fund, 15, 465 
Migratory Bird Hunting Permit, 307, 474 
Migratory Bird Hunting Stamp Act, 15, 20, 181, 432, 433, 465 
Migratory Bird Treaty Act, 3, 15, 19, 25, 26, 36, 98, 270, 
217-35 1241 43431 AS22469 
Migratory Waterfowl Hunters, Inc., 475 
Miller City, Illinois, 272 
Miller, Robert, 23 
Miller, Tim, 49 
Miller, Walter, 49 
Miller, William (Bill), 49 
Miner, Jack, 264, 356, 398, 429 
Minnesota, 3, 8, 41, 431, 433, 450, 465, 466, 468 
band recoveries: 
American Black Duck, 370, 371 
American Wigeon, 378 
Blue-winged Teal, 382, 383, 384 
Canada Goose, 399-400 
Canvasback, 394, 397 
Green-winged Teal, 386 


Lesser Scaup, 391 
Mallard, 362, 363, 364, 365, 368 
Northern Pintail, 380, 381, 382 
Redhead, 397 
Ringed-necked Duck, 387 
Wood Duck: 373: 3745375.377 
breeding grounds, 182, 373, 381 
Canada Goose, 404, 405 
harvest, 307, 415 
estimates: 
Canada Goose, 285, 326, 328, 329 
Mallard, 317, 322-323 
total ducks, 320-321 
Wood Duck, 324-325 
regulations, 415 
loss of wetlands, 62, 67, 463 
Mallard, 416, 420 
Midwinter Waterfowl Inventory, 253, 254 
migration, 206, 383, 388, 390, 393, 394, 397 
nesting, 105, 179, 388 
waterfowl food habits: 
Lesser Scaup, 145 
Mallard, 119, 137 
Ring-necked Duck, 170, 171 
Mississippi, 3, 9, 34, 426, 468 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378, 380 
Blue-winged Teal, 383, 384 
Canada Goose, 404, 405 
Canvasback, 394, 395, 397 
Lesser Scaup, 391 
Mallard, 362, 364, 368 
Northern Pintail, 380, 381 
Ring-necked Duck, 387 
Wood Ducke3 7353155277 
harvest, 317 
estimates: 
Canada Goose, 285, 328-329 
Mallard, 322-323 
total ducks, 320-321 
Wood Duck, 324-325 
Midwinter Waterfowl Inventory, 253, 254 
waterfowl food habits: 
Mallard, 119, 137 
Wood Duck, 146, 148 
wintering area, 67, 251, 365, 367, 369, 374 
Mississippi Flyway, xiii, 1, 2, 4,5, 11, 21, 194 
Canada Geese, 102, 103, 104, 257-258, 259, 261, 264 
duck clubs, 44, 475 
habitat, 465, 472 
harvest, 99, 260, 261, 307-326 
Adaptive Harvest Management, 421 
estimates, 313, 315, 316-317, 320 
Canada Goose, 258, 285, 328-329 
Mallard, 318-319, 322-323 
Wood Duck, 324-325 
hunting, 40 
Midwinter Waterfowl Inventory, 250, 251, 252, 
20S 8 LIAO 
migration, 191-192, 206 
wintering, 114, 229, 25] 


nesting, 103 


North American Waterfowl Management Plan, 467 


populations, 99 

refuges, 433 

regulations, 15, 22, 282 

waterfowl food habits, 158 

wetlands: 
amount, 62, 66, 68, 463-464 
loss of, 67 

see also Banding Chapter (pp. 353-409) 


Mississippi Flyway Council, 3, 6, 278, 279, 452, 454, 455 
Mississippi Flyway Resident Population, 100, 259, 260, 


279-280 
banding, 279, 300 
breeding, 258, 279 
interior race, 279 


Mississippi Valley Population, 8, 10, 257-259, 260, 


261-279, 304 

banding, 398, 400-402 

neck collar, 402-403, 404, 413 

recoveries, 260, 401 

survival, 407-408 
breeding, 267, 279 
December estimates, 262, 263 
food habits, 114 
hunting, 280, 283, 284, 299-300, 326 
interior race, 261 


Missouri, 3, 19, 23, 34, 194, 281, 457, 468, 473 


aerial inventories, 186 


Midwinter Waterfowl Inventory, 253, 268, 


354 
baiting, 29, 33 
band recoveries, 398 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383 
Canada Goose, 399, 402 
Canvasback, 394, 395, 397 
Lesser Scaup, 391 
Mallard, 363, 364, 367, 368 
Northern Pintail, 380, 381 
Ring-necked Duck, 387 
WoodiDUCck? 37353 /5"37T 
Canada Goose, 101, 269, 404, 405 
gizzards collected, 136, 150 
greentree reservoirs, 425, 426 
harvest estimates: 
Canada Goose, 285, 326, 328-329 
Mallard, 322-323 
total ducks, 320-321 
Wood Duck, 324-325 
migration, 251, 374 
moist-soil management, 422, 423, 424 
nesting: 
Blue-winged Teal, 108 
Canada Goose, 103 
Mallard, 108 
Wood Duck, 99, 374 
refuges, 431, 432 
waterfowl food habits: 


Index 


American Wigeon, 162, 165 
Blue-winged Teal, 155 
Canada Goose, 173-174 
Gadwall, 166 
Green-winged Teal, 151 
Lesser Scaup, 144 


Mallard, 118-119, 134, 135, 137, 146 


Northern Pintail, 161 
Redhead, 157, 158 
Ring-necked Duck, 169, 170 
Ruddy Duck, 168 
Wood Duck, 147, 148 
wetland loss, 62, 68, 464 

Missouri River, 76, 77, 359, 362, 378, 392 

Mitchell's clam. See Clams 

Moist-soil impoundments, 74, 75, 422-424 


Moist-soil plants, 5, 91-92, 93, 123, 131, 431, 439 


Illinois Valley, 87, 88, 228 
Mississippi Valley, 78-79, 81 


private club management, 422, 423, 424 


water levels, 47, 53, 54, 125 
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waterfowl food habits, 120, 133, 149, 152, 153, 


loo ei Ge ely2 
Mollusks 
waterfowl food habits: 
American Wigeon, 163 
Black Scoter, 174-175 
Blue-winged Teal, 153, 154 
Canvasback, 117 
Gadwall, 167 
Green-winged Teal, 150, 152 
Lesser Scaup, 140, 142-143 
Mallard, 136-137 
Northern Pintail, 161-162 
Redhead, 156, 158 
Ring-necked Duck, 169, 171 
Ruddy Duck, 169 
Molt migration, 105, 279 
Momence, Illinois, 38, 69 
Money Point Farm, 450 
Monmouth, Illinois, 34, 38 
Monnier waterhyssop, 152 
Monroe County, 72, 346-347, 457 
Montana, 181, 420, 432, 465, 468 
banding, 362, 383, 397, 406 
breeding grounds, 100, 384 
Montgomery County, 72, 346-347 
Moraine View State Recreation Area, 110 


More Game Birds in America, 2, 20, 177, 182 


Morgan County, 72, 297, 299, 331, 346-347 


Mortality, 6, 178, 179, 407, 412, 443, 451, 452, 453 


additive vs. compensatory, 349-350 
American Black Duck, 354 
Blue-winged Teal, 354 
Canada Goose, 102, 266 
Mallard, 341, 348, 354, 407, 450 
Mortensen, Hans Christian, 356 
Morton, Illinois, 45 
Morton, Joy, 56 
Moscow Lake, 91, 187, 188 
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Moultrie County, 72, 346-347 
Mud hen. See American Coot 
Mud Lake, 47, 100 
Muscatine, lowa, 187, 189, 365, 367, 378, 382, 388 
Muscooten Bay, 187, 188, 430, 431 
Muskgrass 
waterfowl food habits: 
American Wigeon, 162-163 
Black Scoter, 174 
Blue-winged Teal, 153 
Green-winged Teal, 149-150 
Lesser Scaup, 139, 143 
Mallard, 130 
Northern Pintail, 158, 159 
Redhead, 158 
Ring-necked Duck, 169, 17] 
Ruddy Duck, 168 
Muskrats, 100, 446, 447, 449 
Mussels, 140, 141, 142, 143, 174 
blue, 134, 174 
Conrad's false, 141, 158 
fragile paper shell, 136 
hooked, 141 
zebra, 137, 145, 156 
Naiads, 129 
brittle, 124, 128, 129 
waterfowl food habits: 
American Wigeon, 162, 163 
Gadwall, 165, 166, 169 
Lesser Scaup, 142 
Mallard, 131 
Northern Pintail, 158, 159, 161] 
southern, 87, 121 
waterfowl food habits: 
American Wigeon, 162, 163 
Blue-winged Teal, 153 
Gadwall, 166, 167 
Lesser Scaup, 14] 
Mallard, 125-126, 129-130, 132 
waterfowl food habits: 
American Wigeon, 163 
Canada Goose, 173 
Lesser Scaup, 139, 142, 143 
Mallard, 128, 131 
Redhead, 158 
Narrow-leaf pondweed, 137; see also Pondweeds 
National Audubon Society, 7, 474, 476 
National Game, Bird and Fish Protective Association, 19, 25 
National Refuge System, 2, 465, 470 
National Research Council, 471 
National Science Foundation, xvi 
National Wetlands Inventory, 71, 77, 469 
National Wetlands Priority Conservation Plan, 469 
Native American, 13, 36, 399, 400 
Natural cavity, 2, 4, 98, 99, 100 
Natural food, 84, 88, 91, 132, 422, 424, 425, 427, 437, 
438, 439 
availability, 227, 250 
Canada Goose use, 173 
Mallard use, 134, 135, 137-138 
Northern Pintail use, 159, 161 


teal use, 153 
Wood Duck use, 147, 149 
Nature Conservancy, The, 49, 473, 474, 476 
Nauvoo, Illinois, 8, 187, 189, 358 
Nebraska, 118, 136, 192, 433, 465, 468 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378 
Canvasback, 397 
Lesser Scaup, 391 
Mallard, 362, 368 
Redhead, 397 
Ring-necked Duck, 387 
Wood Duck, 375 
Necedah National Wildlife Refuge, 401, 404 
Neck collar. See Banding 
Nest site, 4, 8 
Blue-winged Teal, 100, 109 
Canada Goose, 102, 103-104, 105, 264, 447 
Hooded Merganser, 109 
Wood Duck, 98, 100, 442 
Nest structures 
artificial, 4, 99, 103 
box, 2, 5, 99, 442-446 
Canada Goose, 447-449 
Mallard, 107 
Wood Duck, 442, 443, 444, 445 
nest box programs, 444, 446, 447 
predator control: 
Canada Goose, 446, 449 
Wood Duck, 442, 443, 444, 445 
Nesting, 2, 20 
areas, 359, 373-374, 388, 464, 466 
Canada Goose, 191, 259, 264, 266-267, 270, 279 
distribution, 106-107 
habitat, 179, 180 
Lesser Snow Goose, 301 
success, 179-181, 470 
Canada Goose, 104-105, 446, 447, 449 
Mallard, 108 
Wood Duck, 100, 443 
Nevada, 36, 362 
New Brunswick, 308, 384, 468 
New Crystal Lake Club, 330 
New England nasa. See Snails 
New Hampshire, 174, 175 
New Haven Bird Club, 356 
New Jersey, 364, 370, 373, 378, 380 
New Madrid, Missouri, 50 
New Madrid Wetland Project. See Lower Mississippi 
River Valley Joint Venture 
New Mexico, 468 
New Orleans, Louisiana, 25, 42 
New York, 54, 408, 426, 468 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 384 
Canada Goose, 399 
Lesser Scaup, 391 


Mallard, 362 
Northern Pintail, 380 
Redhead, 397 
Ring-necked Duck, 387 
Wood Duck, 373, 375 
waterfowl food habits, 174, 175 
New York City, New York, 24, 356 
Newfoundland, 174, 175, 308, 468 
Newton Lake, 94, 108 
aerial inventories, 187, 189, 190, 251, 255 
peak numbers, 229-235, 238-244 
Night light, 26 
Nitrogen, 81, 437 
Noddy tern, 356 
Nontoxic shot, 6, 9, 15, 22, 59, 454, 455, 458, 459 
Norbeck-Andresen, 432 
North American tuliptree, 71 
North American Waterfowl Management Plan, 10, 301, 
421, 454, 466-469, 470, 472, 473, 474, 475 
North American Wetland Conservation Act, 10, 469-470, 
473 
North American Wetlands Conservation Council, 470, 473 
North Carolina, 402, 455 
band recoveries: 
American Black Duck, 370 
American Wigeon, 380 
Canada Goose, 399 
Canvasback, 394, 395 
Lesser Scaup, 391 
Mallard, 362, 364 
Northern Pintail, 380 
Wood Dicks 3136375; 371 
waterfowl food habits: 
American Wigeon, 163, 164 
Canada Goose, 173 
Green-winged Teal, 151 
Northern Pintail, 160 
Redhead, 158, 157 
Ruddy Duck, 168 
wintering areas, 367 
North Dakota, 41, 67, 181, 433, 454, 465, 466, 468 
band recoveries, 384 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383 
Canada Goose, 399 
Canvasback, 397 
Lesser Scaup, 391 
Mallard, 361, 362, 368 
Northern Pintail, 380 
Redhead, 397 
Wood Duck, 373 
breeding grounds, 182, 359, 384 
harvest regulations, 420 
migration, 380 
nesting, 179, 448 
refuges, 432 
waterfowl food habits, 136, 154, 155 
waterfowl inventories, 182 
wetland loss, 463 
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North Zone, 20, 283, 284, 297 
Northeast Zone, 286, 299-300, 302 
Northern Bobwhite, 14, 23, 25, 49, 102 
Northern Pintail, 24, 32, 41, 178, 185, 194, 196, 378 
aerial inventories, 350 
mean per week, 197, 204, 225 
peak numbers, 225, 229-230, 231, 245 
use-days, 219, 223, 245, 246-247, 249, 250 
banding, 359, 380-382 
longevity, 408, 409 
recoveries, 380, 381, 382 
survival, 406, 407, 450 
behavior, 194 
breeding/nesting, 106, 110, 179, 180 
food habits, 58, 88, 115, 135, 158-162, 175 
habitat, 468 
harvest, 56, 309, 341, 342, 343, 344, 345 
estimates, 325, 340 
Pacific Flyway, 314 
private clubs, 331, 335, 340-341 
regulations, 414, 419 
migration, 44, 191, 223 
chronology, 192, 196, 204, 224 
use of refuges, 249, 430-431 
wintering, 181 
Northern Quota Zone, 284, 286, 297, 299, 301 
Northern red oak. See Oaks 
Northern Shoveler, 185, 200, 204, 390 
harvest, 309, 341, 342, 343, 344, 345 
estimates, 315, 340 
Pacific Flyway, 314 
longevity, 409 
migration, 200, 204, 223, 224 
nesting, 107, 110, 179 
populations, 233 
aerial inventories, 185 
mean per week, 203, 225 
peak numbers, 234, 245 
use-days, 219, 223, 246-247, 250 
Northwest Territories, 308, 362, 404, 406 
Nova Scotia, 308, 375, 468 
Nuisance geese, 101-102, 280, 299 
Nuttall oak. See Oaks 
Oak Lake, Manitoba, 382 
Oakland, California, 428 
Oaks.609.715 130,425 
bur, 70 
cherry-bark, 147, 426 
northern red, 146 
nuttall, 146 
pin, 30, 86, 135, 226, 426 
Mallard use, 125, 127, 128, 129, 130, 133, 
136 
presettlement occurrence, 13, 68, 69, 
93 
Wood Duck use, 70, 146, 147, 175 
swamp white, 426 
water, 146, 147 
white, 146, 147 
willow, 146 
Oakwood Bottoms Greentree Reservoir, 8, 94, 426 
gizzard collection site, 114, 146, 457 
Mallard food habits study area, 113, 129, 133 
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@atsml te Northern Pintail, 380, 382 
Office of Migratory Bird Management, 413, 421 Redhead, 397 
Ogle County, 72, 95, 346-347 Ring-necked Duck, 387 
Ohio, 3, 6, 42, 68, 98, 373, 386, 468 Wood Duck, 373, 374 
band recoveries: breeding area, 267, 370, 371, 388, 400, 403 
American Black Duck, 370 Canada Goose, 264, 270, 404 
American Wigeon, 378 harvest, 307, 308 
Blue-winged Teal, 383, 384 waterfowl food habits, 118, 137, 145 
Canada Goose, 402 Oregon, 455, 468 
Green-winged Teal, 386 banding, 359, 362, 378, 391 
Lesser Scaup, 391 waterfowl food habits, 119, 148, 151, 161, 164, 
Mallard, 362, 364, 368 166,173 
Northern Pintail, 380, 381 Orendorf Site, 14 
Wood Duck, 373, 375 Orland Park, Illinois, 369-371, 384 
Canada Goose, 100, 405 Orthopterous insects, 136 
harvest estimates: Ottawa, Illinois, 5, 113, 187, 188 
Canada Goose, 285, 328-329 Ottawa, Ontario, 353 
total ducks, 320-321 Pacific Coast, 168, 174, 397, 468 
Wood Duck, 324-325 Pacific Coast Joint Venture, 468 
nesting: Pacific Flyway, 3, 21 
Canada Goose, 100, 103 band recoveries, 358 
Mallard, 108 American Black Duck, 370 
Wood Duck, 99 American Wigeon, 378 
waterfowl inventories, 102, 253, 254 Blue-winged Teal, 382, 383 
wetland loss, 464 Canada Goose, 399 
wintering areas, 382 Canvasback, 395, 397 
Ohio River, xiii, 65, 71, 75, 77, 78, 92, 109, 280, 370, 473 Lesser Scaup, 391 
Oklahoma, 102, 468 Mallard, 362, 363, 364 
band recoveries: Northern Pintail, 380 
American Black Duck, 370 Wood Duck, 373, 375 
American Wigeon, 378 harvest, 314, 315, 316-317 
Blue-winged Teal, 383 duck stamps sold, 308, 310-312 
Canvasback, 397 goose estimates, 326 
Lesser Scaup, 391 Mallard, 318-319, 359 
Mallard, 362, 364 private waterfowl clubs, 436 
Northern Pintail, 380 lead poisoning, 457 
Ring-necked Duck, 387 nontoxic shot regulation, 15, 22 
Wood Duck, 373, 375, 377 Midwinter Waterfowl Inventory, 250, 251, 252 
waterfowl food habits: wetlands, 66, 68, 463, 464 
American Wigeon, 164 Painted cow lily. See Lilies 
Blue-winged Teal, 155 Panicums, 422, 423 
Lesser Scaup, 145 fall, 422-423 
Mallard, 119 waterfowl food habits: 
Northern Pintail, 161 Blue-winged Teal, 153 
Redhead, 157 Canada Goose, 172 
Ruddy Duck, 168 Gadwall, 166 
Oldsquaw, 178, 309 Green-winged Teal, 152 
Olive Branch, Illinois, 36 Mallard, 121, 125, 126, 129, 137 
Olney bulrush, 153, 168; see also Bulrushes Ring-necked Duck, 171 
Olt, Philip S., 35 warty, 152, 166 
Ontario, 3, 10, 264, 266, 356, 429, 468 waterfowl food habits: 
band recoveries, 353 American Wigeon, 163 
American Black Duck, 370, 371 Blue-winged Teal, 153 
American Wigeon, 378 Canada Goose, 172 
Blue-winged Teal, 383, 384 Gadwall, 166 
Canada Goose, 399, 401, 402 Green-winged Teal, 152 
Canvasback, 394, 397 Mallard; 121, 122, 125) 126,1274128 1 2o 
Green-winged Teal, 386 130, 137, 138 
Lesser Scaup, 391 Ring-necked Duck, 171 


Mallard, 362, 364, 365 teals, 154 


Parroquets, 14 
Partners for Wildlife, 469, 471-472 
Paspalum. See Brownseed and Bull paspalum 
Passenger Pigeon, 23 
Peak numbers. See Aerial inventories and individual 
species 
Pecan hickory, 13, 70, 71, 135, 147 
Pekin, Illinois, 29, 35 
Pelican Island, Florida, 429 
Penney, J.C., 56 
Pennsylvania, 260, 452, 468 
band recoveries, 391 
American Black Duck, 370 
Blue-winged Teal, 383, 384 
Canada Goose, 399 
Mallard, 362, 364 
Northern Pintail, 380 
Pennsylvania smartweed, 121; see also Smartweeds 
waterfowl food habits: 
Black Scoter, 174 
Canada Goose, 172, 173, 174 
Gadwall, 166 
Green-winged Teal, 150, 152 
Lesser Scaup, 142, 143 
Mallar e145 12501218126 1) 29: 
Ow eel oe sO 
Northern Pintail, 158, 159, 161 
Redhead, 158 
teals, 153, 154 
Peoria County, 297, 299, 346-347 
Peoria, Illinois, xv, 5, 24, 37, 49-50, 59, 86 
Peoria Lake, xv, 187, 188-189, 250 
historical description, 14, 87 
Lesser Scaup, 24, 390 
refuge, 248, 436 
sedimentation, 88 
Peoria Pool, 89, 90, 91, 92, 333, 457 
Perdew, Charles Haddon, 35 
Perdew, Charles Hallock, xv, 35-38, 48-49 
Perdew, Edna, 37 
Perry County, 72, 102, 346-347 
Pesticides, 62 
Peterman, Frank, 49 
Petersburg, Illinois, 70 
Philopatry. See Homing 
Piatt County, 72, 346-347 
Pickerelweed. See Common pickerelweed 
Pigweed, 158 
Pike County, 65, 72, 261, 297, 299, 346-347 
Pin oak. See Oaks 
Pingree Grove, 85 
Pioneering, 91, 366 
Pittman-Robertson Act. See Federal Aid in Wildlife 
Restoration Act 
Playa Lakes Joint Venture, 468 
Pochard. See Redhead 
Point Pelee National Park, Ontario, 137, 145 
Polychaete worms, 117 


Pondweeds, 13, 54, 78, 87; see also Baby, Fennelleaf, Leafy, 


Longleaf, Narrow-leaf, and 
Thorowort pondweed 
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waterfowl food habits: 
American Wigeon, 162, 163, 165 
Blue-winged Teal, 154 
Gadwall, 165, 166, 167 
Green-winged Teal, 150, 152 
Lesser Scaup, 141, 142, 143 
Mallard, 136, 137, 139 
Northern Pintail, 161, 162 
Redhead, 156, 158 
Ring-necked Duck, 169, 171 
Ruddy Duck, 167, 168, 169 
Wood Duck, 147 
Pony crass, 121, 150) [53 
Pool 19. See Keokuk Pool 
Pope County, 72, 93, 99, 346-347 
Population dynamics, 5, 7, 8, 178, 254, 349 
Port Clinton, Ohio, 6 
Port Nelson, Manitoba, 264 
Possession limit. See Hunting regulations 
Potatoe 135) 137, 
Pouch snail. See Snails 
Powerton Lake, 94, 187, 188-189, 250, 327 
harvest, 338-339 
waterfowl inventories, 251 
Prairie Care Program, 474 
Prairie Chicken, 14, 23, 135 
Prairie cordgrass, 68, 121 
Prairie Habitat Joint Venture, 468, 469, 473 
Prairie Pothole Region, 67, 139, 178, 179, 180, 463, 470 
Prairie provinces, 8, 179, 182, 362, 383, 384, 388, 391, 392 
Prebasic molt, 134, 135, 146 
Predaceous diving beetles, 162 
Predation, 179, 443 
Canada Goose, 102, 105, 266, 449 
Mallard, 407, 451 
Wood Duck, 445-446 
Predation rate, 353 
Presettlement, 97, 101 
Presettlement wetlands, 73, 93, 97, 226 
losses in Illinois, 68-73, 464 
Prickett, Jacob, 55 
Prickett, Nicholas, 55 
Prickly sida, 125 
Princeton Game and Fish Club, 38, 45, 46-47, 331, 332 
Princeton, Illinois, 37 
Private duck clubs, xiii, xvi, 42-59, 88, 95, 331-333: see 
also Waterfowl hunting clubs 
baiting, 29-30 
distribution, 45 
habitat, 422, 459 
greentree reservoirs, 426 
refuges, 248, 435-436 
harvest, 333, 334-337, 340-341, 342, 344, 348 
crippling loss, 350 
hunter activity, 336, 344, 345 
hunting regulations, 271, 326, 334, 351, 
414, 419 
history, 1, 2, 178, 326, 330-331, 351 
Horseshoe Lake WMA, 271 
lead poisoning, 457 
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release of Mallards, 449 
waterfowl food habits, 113, 115, 175 
Private Lands Challenge Cost Share Program, 474 
Private Lands Program, 474 
Production, 180, 181, 433 
acorn, 426 
Canada Goose, 102, 259, 263, 264, 266, 267, 278, 
407 
Giant, 103, 105, 442, 446 
effect of predation, 179 
harvest regulations, 414, 415, 418 
invertebrates, 424, 425, 427 
Mallard, 362 
game-farm, 452 
Prairie Pothole Region, 67, 178 
seeds, 422, 424, 439 
survey, 10, 182, 183, 413 
waterfowl food, 91, 92, 94, 272, 437 
Wood Duck, 442 
Productivity, 108, 266, 277, 422, 425, 446 
Protein 
food value, 437 
invertebrates, 437 
natural plant foods, 439 
requirements in juvenile birds, 134, 135, 136 
waste grain, 438 
Proventriculus, 116, 117 
food impaction, 456 
waterfowl food habits: 
American Wigeon, 164 
Blue-winged Teal, 155 
Gadwall, 166 
Green-winged Teal, 15] 
Lesser Scaup, 144-145 
Mallard, 118-119 
Northern Pintail, 160 
Redhead, 157 
Ring-necked Duck, 170 
Ruddy Duck, 168 
Wood Duck, 148 
Public hunting area, 8, 9, 327, 426 
American Coot hunting, 41 
harvest, 326, 333-344, 348, 351 
Canada Goose, 289, 290, 291 
crippling loss, 350 
Wood Duck, 414 
refuges, 429, 433 
waterfowl food habits studies, 114, 115, 120 
waterfowl habitat questionnaire, 94—95 
Public land, 412, 428, 473 
nesting: 
American Coot, 109 
Blue-winged Teal, 108 
Giant Canada Goose, 102 
Hooded Merganser, 109 
Mallard, 107 
Northern Pintail, 110 
Redhead, 110 
Ruddy Duck, 110 
Wood Duck, 99 


refuges, 248, 249, 250 
waterfowl habitat, 94, 475 
waterfowl management, 428 
Pulaski County, 72, 93, 346-347 
Putnam County, 110, 226, 271, 452 
harvest, 333, 346-347 
presettlement wetlands, 72 
private duck clubs, 44, 45, 333 
Quail. See Northern Bobwhite 
Quebec, 307, 308, 468 
banding, 381 
recoveries, 397 
American Black Duck, 370 
Blue-winged Teal, 383 
Canada Goose, 399 
Mallard, 362 
Wood Duck, 373, 375 
waterfowl food habits: 
Black Scoter, 175 
Lesser Scaup, 143 
Mallard, 119 
Northern Pintail, 381 
Ring-necked Duck, 169, 170 
Questionnaires 
1939 duck club economics, 38-39 
federal, 307 
IDOC/IDNR, 284, 297, 299, 326, 334, 412-413, 
416, 420, 459 
waterfowl habitat, 91, 94-95 
waterfowl nesting, 97-111 
Quimby, Charles, 35 
Quincy, Illinois, 38, 187, 434 
Quiver Lake, 13, 137, 187, 188-189, 226 
Quota zones 
refuges, 249, 250, 431, 434, 435 
survival, 406, 408 
see also Central, Northeast, Northern, Rend Lake, 
Southern, and Tri-County quota zones 
Rabbits, xv, 23 
Raccoons, 9, 179, 442, 443, 444, 446 
Radar, 6, 192, 367 
Radio transmitters, 266, 267, 268, 270 
Ragweeds, 156 
common, 125 
slant, 1216 22 Ae ioe? al oe 
Rainwater Basin Joint Venture, 468 
Rallidae, 109 
Randolph County, 72, 102, 111, 346-347 
Rattlesnake master, 68 
Red-breasted Merganser, 111, 186, 409; see also Mergansers 
Redhead, 23, 24, 185, 211 
aerial inventories, 185 
mean per week, 212, 225 
peak numbers, 239, 245 
use-days, 219, 223, 246-247 
banding: 
longevity, 409 
recoveries, 397-398, 450 
food habits, 114, 156-158 
habitat, 208, 234, 237 


harvest, 314 
chronology, 344, 345 
estimates, 309, 315, 330, 340 
species composition, 242, 243 
migration, 211, 223, 224, 250 
nesting, 107, 110 
Red-headed Woodpecker, 446 
Red-necked Grebe, 22 
Redroot amaranth, 124 
Redroot flatsedge; see also Flatsedges 
waterfowl food habits: 
American Wigeon, 163 
Blue-winged Teal, 153 
Gadwall, 166 
Green-winged Teal, 149, 150, 152 
Mallarde love 1245125 1274128 
Northern Pintail, 161 
Ring-necked Duck, 171 
Red-winged Blackbirds, 22 
Reeds, 33-36, 68, 70 
Reelfoot Lake, 34, 35 


Reelfoot National Wildlife Refuge, Tennessee, 402, 405, 


406 
Refuges, 1, 2, 8, 15, 263, 354, 428-436, 459 
Canada Goose: 
hazing, 278 
importance, 264 
management effects, 10, 262, 462 
use, 174, 268, 269, 270, 402 
inviolate, 411, 428 
funding, 20, 465 
lead poisoning, 457, 458 
light goose populations, 301 
private waterfowl clubs, 475 
use-days, 248-250 
waterfowl food management, 424, 439 
waterfowl habitat, 94 
Remington Arms Company, 35 
Remington Farm, 450, 451 
Rend Lake Quota Zone, 10, 293, 301 
harvest, 284, 286, 295, 302 
Rend Lake State Park, 133, 190, 293 
Canada Goose, 224, 239, 252, 260, 305, 431 
migration, 268, 269 
neck collar, 402, 404, 405, 406 
peak numbers, 265-266 
collection site for gizzards, 114, 129, 171 
harvest, 295, 296, 337, 338-339 
lead poisoning, 456, 459 
location, 94, 187, 188-189, 327, 457 
Rend Lake, 232, 233, 427, 428 
waterfowl habitat, 75, 92, 93 
Reproductive rate, 102, 180, 181 
Reproductive success, 103, 228, 259, 451, 454 
Reservoirs, 62, 66, 98, 192, 427, 428 
aerial inventories, 185, 190 
locations, 187, 188-189 
mean per week, 193-222 
Midwinter Waterfowl Inventory, 251-252, 255 
peak numbers, 229-235, 238-244 
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Canada Goose, 224, 446 
Giant Canada Goose, 102, 103 
Reynoldsville, Illinois, 282 
Rhode Island, 26 
waterfowl food habits: 
American Wigeon, 163, 164 
Green-winged Teal, 150, 151 
Lesser Scaup, 144 
Mallard, 118, 134 
Northern Pintail, 160 
Ruddy Duck, 168 
Wood Duck, 148 
Rice cutgrass. See Cutgrasses 
Rice Lake Hunting Club, 45 
Rice Lake State Fish and Wildlife Area, 8, 13, 46, 51, 70, 
04) 1259234248 
collection site for gizzards, 114, 124, 146, 149, 
Patsy Wey 
harvest, 336, 337, 338-339 
location, 187, 188-189, 250, 327 
waterfowl food habits, 150, 159, 163 
waterfowl habitat, 94, 427 
Rice Pond, 13, 70, 475 
Richardson, R.E., 56 
Richardson's Goose, 260-261 
Richland County, 72, 346-347 
Ringbill. See Ring-necked Duck 
Ring-necked Duck, 208 
banding: 
longevity, 408, 409 
recoveries, 387-390, 391 
survival, 406 
food habits, 114, 141, 169-171 
habitat, 234, 237, 245 
harvest, 341 
chronology, 344, 345 
estimates, 309, 315, 330, 331, 340 
regulations, 313 
species composition, 342, 343 
lead poisoning, 458 
migration, 206, 208, 211, 219, 224 
nesting, I1] 
populations: 
aerial inventories: 
mean per week, 210, 211, 225 
peak numbers, 238, 239, 245 
use-days, 223, 246-247, 249, 250 
historical numbers, 178, 192 
River bulrush, 109; see also Bulrushes 
habitat: 
historic bottomland lakes, 13 
Illinois River valley, 70, 87-88 
Swan Lake Club, 49 
waterfowl food habits, 121 
Lesser Scaup, 139, 143 
Mallard, 124, 128, 129 
Redhead, 158 
Rivers and Harbors Act, 464 
Rochester, Minnesota, 100, 279 
Rock Island County, 72, 346-347 
Rock Island, Illinois, 431, 433 
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Rock River, 69, 268 location, 94, 187, 188-189, 327 
Roosevelt, Franklin D., 429 waterfowl food habits, 113 
Roosevelt, Theodore, 15, 432 Lesser Scaup, 143 
Root, Herman, 57 Mallard. 12981312 133.1344136 
Root, Randy, xv, 57 Ring-necked Duck, 171 
Ross’ Goose, 301, 303 Saskatchewan, 3, 186, 307, 308, 386, 389, 397, 433, 468 
Row crop, 62, 424 banding, 406 
Ruddy Duck, 24, 185 recoveries, 377 
aerial inventories, 185 American Black Duck, 370 
mean per week, 213, 225 Blue-winged Teal, 383 
peak numbers, 237, 238, 240, 245 Canvasback, 394, 397 
use-days, 219, 223, 246-247 Lesser Scaup, 391 
food habits, 114, 167-169 Mallard, 361, 362, 367, 368 
harvest, 341 Northern Pintail, 380 
chronology, 344, 345 waterfowl food habits: 
estimates, 309, 340 Blue-winged Teal, 154, 155 
species composition, 342, 343 Lesser Scaup, 144 
longevity, 409 Mallard, 117, 118, 134 
migration, 208, 211, 223 Savanna District, 94 
nesting, 106, 110 Savanna, Illinois, 187, 369 
Ruffed Grouse, 23 Sawbill. See Common Merganser 
Rule, Newt, 35 Sawmill Lake, 49, 187, 188-189 
Rushville Hunting Club, 46 Schoenheider, Charles, Sr., 37, 38 
Russia, 358 Schreber watershield, 169, 171 
Rye, 32, 281 Schuyler County, 72, 346-347 
Sabine National Wildlife Refuge, Louisiana, 429 Scoters, 309; see also Black Scoter 
Safety zone, 272 Scott County, 72, 346-347 
Sago pondweed. See Fennelleaf pondweed Scrub-shrub, 66, 78, 91, 92 
Saline County, 72, 346-347 Scuds 
Saline River, 68, 71 waterfowl food habits: 
Saltmarsh bulrush; see also Bulrushes American Wigeon, 163 
waterfowl food habits: Black Scoter, 174 
American Wigeon, 163 Canvasback, 117 
Blue-winged Teal, 153 Gadwall, 166 
Green-winged Teal, 152 Lesser Scaup, 139, 143, 145 
Northern Pintail, 162 Mallard, 126 
Ring-necked Duck, 171 Ruddy duck, 167, 168 
Salyer, J. Clark, 432 Sea duck, 185 
Sand Lake, South Dakota, 432 Seaside arrowgrass, 162 
Sanderson, Glen C., xiv, xv, 4, 9 Sedges, 69, 85, 423 
A Review of the Problem of Lead Poisoning in Waterfowl, 9 blunt broom sedge, 128 
Sandhill Crane. See Cranes shallow sedge, 129 
Sangamon County, 72, 346-347 waterfowl food habits: 
Sangamon River, 43, 45 American Wigeon, 165 
Crane Lake Game Preserve, 53 Blue-winged Teal, 154 
nesting waterfowl, 109, 373 Canada Goose, 173 
presettlement, 70 Gadwall, 167 
private waterfowl clubs, 32, 33 Green-winged Teal, 149 
Sangamon bottoms, 2, 28-30 Lesser Scaup, 143 
trapping, 358 Mallard, 137 
Sanganois Club, 358 Northern Pintail, 162 
Sanganois Conservation Area, 8, 46, 90, 110, 125, 434, 435 Redhead, 158 
collection site for gizzards, 114, 124 Ring-necked Duck, 171 
habitat, 94, 427 Wood duck, 147 
harvest, 337, 338-339 yellow fruit sedge, 126 
location, 187, 188-189, 327 Sediment/Sedimentation, 5, 61, 77, 88, 98, 462, 464, 470, 
Sangchris Lake State Park, 120, 187, 190, 251, 252 47] 
banding, 368, 369 , effect of dams, 77 
collection site for gizzards, 114, 120 effect on wetland plants, 63, 85, 88, 90, 91, 131, 234 


harvest, 338-339 loss of wetlands, 62-63, 75, 95, 227 


nutrients, 81 
sources, 62 
spent shot, 456-457 
Seed shrimp, 153 
Senachwine Club, 39, 45 
Senachwine Lake, 114, 187, 188-189, 250 
goose hunting, 271 
historical inventory data, 178, 226, 236, 237 
lead poisoning die-off, 459 
refuge, 48 
Swan Lake Clubhouse, 49 
wild rice, 13, 70 


September teal season, 40, 115, 152, 284, 347-348, 416, 


417 
Severn River, 264 
Sex ratio, 6, 354 
Shallow sedge. See Sedges 
Shaw, William, 38 
Shawnee National Forest, 426 
Sheffield, Illinois, 25 
Shelby County, 72, 346-347 
Shelbyville Fish and Wildlife Area, 190, 232, 233, 268, 
270, 428 
aerial inventories, 187, 189, 190, 232, 233, 255 
peak numbers, 230-235, 238-244 
harvest, 338-339 
Lake Shelbyville, 75, 92, 93,94, 428, 457 
location, 94, 187, 188-189, 327, 457 
waterfowl food habits, 113, 142 
waterfowl habitat, 75, 93, 94 
Shiras Bill, 15 
Shiras, George, Ill, 15, 19 
Shortstopping, 269 
Siebolt’s Lake, 49 
Sink box, 26 
Skillet Fork, 68 
Slender bulrush; see also Bulrushes 
waterfowl food habits: 
American Wigeon, 163 
Gadwall, 165, 166 
Green-winged Teal, 152 
Lesser Scaup, 140, 142, 143 
Malate 25-12 al 28510 els e137 
Redhead, 156, 158 
Ring-necked Duck, 169 
Wood Duck, 147 
Slim Lake, 49 
Slinn Brothers, 35 
Smartweeds; see also Curltop and Spotted ladysthumb, 
and Dotted, Marshpepper, 
Pennyslvania, Stout, and Swamp 
smartweed 
protein and amino acids, 439 
response to drawdown, 422, 423 
Thompson Lake, 54 
waterfowl food habits, 121 
American wigeon, 162 
Canada Goose, 172, 173 
Gadwall, 166 
Green-winged Teal, 150, 152 
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Mallard, 125, 136, 137 
Northern Pintail, 158, 161 
Ring-necked Duck, 169, 171 
teals, 153, 154, 156 
Wood Duck, 147 
Smith, Milford, 359 
Smith, Robert H., 4, 7, 182 
Snails 
channeled barrel bubble, 168 
freshwater snail, 139, 140, 143, 156, 167, 174 
New England nasa, 174 
pouch snail, 139, 140, 141, 143 
river snail, 140, 142, 143 
swamp snail, 153 
waterfowl food habits: 
American Wigeon, 162 
Black Scoter, 174 
Blue-winged Teal, 154 
Gadwall, 167 
Green-winged Teal, 152 
Lesser Scaup, 138, 139, 140, 141, 142, 143 
Mallard, 137 
Redhead, 156, 158 
Ring-necked Duck, 171 
teals, 156 
Snicarte, Illinois, 29 
Snow goose, 216, 309, 317, 409, 414; see also Lesser Snow 
Goose 
Sny Island Levee District, 65 
Sodbuster, 180 
Soft-shelled clam. See Clams 
Softstem bulrush, 121; see also Bulrushes 
waterfowl food habits: 
American Wigeon, 163 
Gadwall, 165, 166 
Green-winged Teal, 152 
Lesser Scaup, 140, 142, 143 
Mallarml ose lo Teo eel ot ole 137 
Redhead, 156, 158 
Ring-necked Duck, 169 
Wood Duck, 147 
Soil Conservation Service, 71 
Soil erosion, 63, 470, 471 
Sooty Tern, 356 
Sorghum, 437, 439, 440 
waterfowl food habits: 
Canada Goose, 172, 173, 174 
Mallard 1208122, (23.124; 129.130) 
Ls ee ess aS) 
Northern Pintail, 162 
Redhead, 158 
teals, 156 
South America 
band recoveries, 382, 383, 384 
wintering grounds, 196, 383 
South Bend, Indiana, 69 
South Carolina, 426, 468 
band recoveries, 356 
American Black Duck, 370 
American Wigeon, 378, 380 
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Blue-winged Teal, 383 
Lesser Scaup, 391 
Mallard, 362, 364 
Northern Pintail, 381 
Ring-necked Duck, 387 
Wood Duck 3732375) 376 
migration: 
Mallard, 367 
Northern Pintail, 380 
Ringed-necked Duck, 390 
wintering areas, 378, 380, 381, 389 
waterfowl food habits: 
American Wigeon, 163, 164 
Blue-winged Teal, 153, 155 
Gadwall, 166 
Green-winged Teal, 151, 152 
Mallard, 118-119 
Northern Pintail, 160-161, 162 
Ringed-necked Duck, 170, 171 
Ruddy Duck, 168 
Wood Duck, 146, 147, 148 
South Dakota, 67, 101, 179, 181, 182, 359, 432, 433, 448, 
463 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383 
Canada Goose, 399 
Canvasback, 397 
Green-winged Teal, 386 
Lesser Scaup, 391 
Mallard, 361, 362, 368 
Northern Pintail, 380, 381 
Redhead, 397 
Ring-necked Duck, 387 
lead poisoning, 455 
South Zone, 20, 283, 284 
Southern James Bay Population, 257-258, 259 
banding, 260, 398, 401-402 
breeding, 258 
harvest, 260, 326 
interior race, 260 
Southern naiad. See Naiads 
Southern Quota Zone, 283, 284, 289-293, 304-305 
commercial clubs, 293 
harvest, 284, 286, 291, 292, 294, 301, 302, 304 
hunting season, 273, 284, 290 
inventories, 263 
Sowls, Lyle, 4 
Soybeans, 62, 437 
Canada Goose food habits, 172, 173, 283 
deterioration of seeds, 437, 440 
Mallard food habits, 124, 135, 136, 137, 146, 439 
Spaniels, 39 
Sparland Conservation Area, 8, 94, 188-189, 327, 336 
Species composition, xiv, 184, 185, 307, 330-331, 
337-34] 
harvest, 418 
Midwinter Waterfowl Inventory, 252 
plant communities, 422, 424 
subspecies of Canada Geese, 260-261 
waterfowl use-days, 245 


Spent shot, 455-458. See also Lead poisoning 
Spiked watermilfoil. See Watermilfoil 
Spikerushes; see also Baldwin, Blunt, Dwarf, Horsetail, 
Longspike, and Squarestem spikerush 
waterfowl food habits, 121 
American Wigeon, 163 
Blue-winged Teal, 153, 154 
Canada Goose, 172, 173 
Gadwall, 165, 167 
Green-winged Teal, 152 
Ring-necked Duck, 171 
Spoonbill. See Northern Shoveler 
Spotted ladysthumb, 129, 147; see also Smartweeds 
Sprangletop, 422 
bearded, 124, 161, 167 
Sprig, Sprigtail. See Northern Pintail 
Spring Bay, xv, 57 
Spring hunting, 19, 25-26, 98, 301, 330-331 
Spring Lake Conservation Area, 8, 61 
collection site for gizzards, 114, 146, 149, 158, 162, 
165 
harvest, 336, 337, 338-339 
location, 94, 187, 188-189, 327 
waterfowl food habits, 150, 159, 163, 165 
Spring Lake Hunting and Fishing Club, 45 
Spring Lake National Wildlife Refuge, 77, 187, 188-189, 
367, 369, 434 
Spring Valley, Illinois, 120, 184, 187 
Squarestem spikerush, 171; see also Spikerushes 
Squaw Creek National Wildlife Refuge, 432 
Squirrels, 23, 442, 443, 445, 446 
St. Charles County, Missouri, 29, 82 
St. Clair County, 72, 102, 346-347 
ot. Cosme, [4 
St. Johnswort. See Common St. Johnswort 
St. Louis, Missouri, 24, 125, 187, 191 
St. Peter's Marsh, 69 
Stabilized Regulations Program, 21 
Staging area, 253, 356 
Blue-winged Teal, 383, 384 
Canada Goose, 258, 259, 403 
fall migration, 267-269 
Spring migration, 270 
Canvasback, 206 
Giant Canada Goose, 279 
Horicon NWR, 262 
Keokuk Pool, 394 
lead poisoning, 458 
Lesser Snow Goose, 301 
Mallard, 366 
refuges, 432 
Stansbury, Howard, 14 
Stark County, 72, 346-347 
Starke County, Indiana, 111 
Starved Rock Pool, 76, 89, 91, 92, 94, 113 
State Migratory Waterfowl Stamp Program, 10, 299, 472, 
473 
Stebbins, John, 38 
Steel shot, 9, 11, 22, 454, 458: see also Nontoxic shot 
Stegmaier, Otto, 35 


Stephenson County, 72, 346-347 
Steuben County, Indiana, |11 
Storey, Edward, 356 
Stout smartweed, | 36; see also Smartweeds 
Straw-colored flatsedge, 150, 153, 161; see also Flatsedges 
Stump Lake Waterfowl Area, 94, 114, 187, 188-189, 327 
harvest, 337, 338-339 
Submergent vegetation, 87, 236, 237 
habitat, 95 
Illinois River valley, 70, 90-92 
Mississippi River floodplain, 78-81, 84, 92 
Northeast Illinois, 85 
Southern Illinois, 92-93 
Wood Duck, 146 
waterfowl food habits: 
American Wigeon, 162 
Blue-winged Teal, 153 
Canada Goose, 172 
Gadwall, 165 
Mallard, 131, 133 
Summer Duck. See Wood Duck 
Summer teal. See Blue-winged Teal 
Surf clam. See Clams 
Survival. See Banding 
Swamp, 61, 63, 66, 73, 93, 99, 461 
baldcypress, 68, 71, 78, 84, 92, 103 
presettlement, 68, 69, 70 
waterfowl habitat, 74, 364, 373 
Swamp beggartick. See Beggarticks 
Swamp Lands Acts, 63 
Swamp loosestrife, 129 
Swamp smartweed, 121; see also Smartweeds 
waterfowl food habits: 
American Wigeon, 163 
Canada Goose, 173 
Green-winged Teal, 152 
Mallard 2551262127, 137 
Ring-necked Duck, 171 
Swamp snail. See Snails 
Swamp timothy, 152, 161 
Swamp white oak. See Oaks 
Swampbuster provision, 180, 470, 475 
Swan Lake Club, 28, 32, 40, 45, 47-49, 331, 332 
Swan Lake National Wildlife Refuge, Missouri, 401, 432 
Dwalis, 14, 24, 191, 353, 407; 431 
Sweden, 174, 175 
Sycamore. See American sycamore 
Tall Grass Prairie Population, 257-258, 259, 260, 326 
Tall swamp marigold, 129 
Taverner, PA., 356 
Taxonomic classification, xvi, 517-527 
Taylor, Basil, 54 
Taylor, Dwayne, 54 
Taylor, Thomas, 54 
Tazewell County, 2, 29, 251, 297, 299 
harvest, 346-347 
presettlement wetlands, 72 
Teal grass. See Pony grass 
Ted Shanks Wildlife Management Area, 77, 82, 187, 
188-189, 250 
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Tennessee, 3, 29, 34, 389, 404, 405, 406, 426 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378, 380 
Blue-winged Teal, 383, 384 
Canada Goose, 402 
Canvasback, 395, 397 
Green-winged Teal, 386 
Lesser Scaup, 391 
Mallard, 362, 364, 368 
Northern Pintail, 380, 381 
Ring-necked Duck, 387 
Wood Duck, 373, 374, 375, 377 
harvest, 280 
estimates, 320-321 
Canada Goose, 285, 328-329 
Mallard, 322-323 
Wood Duck, 324-325, 417 
waterfowl food habits: 
American Wigeon, 162, 164 
Gadwall, 166, 167 
Green-winged Teal, 150, 151 
Lesserocaup, 139, 1417 144 
Mallard, 118, 136, 137 
Northern Pintail, 160, 161 
Redhead, 157 
Ring-necked Duck, 169, 170 
Ruddy Duck, 168 
Wood Duck, 146, 148 
waterfowl inventories, 253, 254, 263, 268 
wintering area, 251, 364, 365, 367, 368, 370, 378, 390 
Tennessee River, 370, 401 
Tennessee Valley Population, 257, 398 
Terre Haute, Indiana, 46, 55 
Texas, 305, 436, 438, 440, 441, 468 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 383, 384 
Canada Goose, 402 
Canvasback, 394, 395, 397 
Lesser Scaup, 391, 392 
Mallard, 362, 364, 368 
Northern Pintail, 380, 381 
Redhead, 397 
Wood Duck, 373, 375, 377 
lead poisoning, 22, 455 
waterfowl food habits: 
American Wigeon, 164, 165 
Blue-winged Teal, 155 
Green-winged Teal, 151, 152 
Mallard, 118-119, 136,138 
Northern Pintail, 159, 160-161, 162 
Redhead, 157, 158 
Wood Duck, 147, 148 
teals, 156 
wintering area, 373, 374, 378 
The Giant Canada Goose (Hanson), 8 
The White-cheeked Goose (Hanson), 8, 9 
Thompson Lake, 54-56, 65, 66 
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Thompson Lake Drainage and Levee District, 56, 66 
Thompson Lake Rod and Gun Club, 46, 54-57 
Thornburg, Dennis D., 10-11 
Thorowort pondweed, 141, 158, 163; see also Pondweeds 
Three-zone system, 283, 418 
Tokyo, Japan, 359 
Trap/trapping, 2, 26, 356, 358, 359, 360, 363, 369, 398 
Treadway Lake, 32, 43, 187, 188-189 
Treadway Rod and Gun Club, 43 
Tri-County Zone, 293-297, 298, 301, 305, 413 
Canada Goose survival, 408 
harvest, 286, 297, 298, 302 
see also Fulton-Knox County Zone 
Tule bulrush, 36, 167; see also Bulrushes 
Tungsten-iron shot, 454; see also Nontoxic shot 
Tupelo, 34, 68, 71, 461 
blackgum, 68, 71, 136 
Turbidity, 62, 87, 88, 423 
Uhler, Francis M:, 2, 28, 29, 113,117, 135 
Union County, 78, 93, 100, 109, 269, 293, 294 
harvest 289, 290, 346-347 
presettlement wetland, 72 
Union County Wildlife Management Area, 8, 9, 77, 278, 
279, 434 
banding, 358, 366, 399, 401 
neck collar, 402, 404, 405, 406, 413 
Canada Goose, 260, 262, 265, 268, 431 
harvest, 337, 338-339 
lead poisoning die-off, 457, 459 
location, 94, 114, 327, 457 
waterfowl food habits, 113, 114, 171, 174 
United States Army Corps of Engineers, 8, 66, 184, 427, 
428, 469, 473 
United States Biological Survey, 2, 19, 29, 51, 177, 181, 
182, 432 
United States Department of Agriculture, 19, 66, 356, 466 
United States Fish and Wildlife Service, xiv, 2, 3, 4, 5, 7, 
19, 184, 470, 473, 474 
adaptive harvest management, 421 
banding efforts, 353, 413 
Canada Goose, 272, 277, 278, 300 
dabbling duck production, 180 
duck stamps, 310-311 
game-farm Mallards, 452-453 
harvest estimates, 313, 314, 315-326, 328-329, 
334, 335, 340, 341, 346-347, 418 
lead poisoning, 454 
National Wetlands Inventory authorization, 469 
Partners for Wildlife, 471 
refuges, 434 
regulations, 414, 415-416, 417, 420 
surveys, 181-182, 413 
breeding population, 99, 103, 108, 110, 227 
fall flight index, 178, 228, 229 
waterfowl parts collection, 307 
wetland acquisition, 465 
Wetlands Loan Act, 433 
United States Fish and Wildlife Service Bird Banding 
Laboratory, 353, 406, 408 
United States Forest Service, 8, 426 
United States Prairie Pothole Joint Venture, 468 


Upper Mississippi River/Great Lakes Joint Venture, 468 
Upper Mississippi River System Environmental 
Management Program, 473 
Upper Mississippi River Wildlife and Fish Refuge, 431, 
434 
Upper Peoria Lake, 87, 187, 188-189, 206, 208, 250, 475 
Canvasback, 206 
historical inventory data, 178, 226, 236, 237 
Lesserscaup,.237 
Mallard Farms, 58 
refuge, 248, 436 
Upper Souris, North Dakota, 432 
Use-days. See Aerial inventories 
USFWS. See United States Fish and Wildlife Service 
Utah, 432 
banding, 362, 380 
harvest, 336, 419 
lead poisoning, 455 
waterfowl food habits, 160, 166, 167 
Utica, Illinois, 13 
Van Norman, Bernard H., 11, 178 
Vancouver Island, 163 
Venezuela, 382, 383, 384 
Vermilion County, 68, 72, 346-347 
Vermilion River, 69, 373 
Vermont, 373 
Virginia, 367, 455 
band recoveries: 
American Black Duck, 370 
American Wigeon, 378 
Blue-winged Teal, 384 
Canada Goose, 399 
Mallard, 362, 364 
Northern Pintail, 380 
Ring-necked Duck, 387 
Wood Duck, 373, 377 
waterfowl food habits: 
American Wigeon, 164 
Green-winged Teal, 151, 152 
Mallard, 118 
Northern Pintail, 160 
Wood Duck, 148 
Virginia arrowarum, 147 
Virginia wild rye, 126, 140 
Wabash County, 72, 346-347 
Wabash River, 65, 68, 71, 75, 100, 367, 435 
Wabasha, Minnesota, 431 
Wakonda Drainage and Levee District, 65 
Wald-Wolfowitz runs test, 227 
Walker, Charles, 37, 38 
Walnuts, 35, 70 
Wapello, lowa, 77 
Warren County, 72, 346-347, 447 
Warren, John, 38 
Warty panicum. See Panicums 
Washington, 362, 455, 468 
Washington County, 72, 346-347 
Washington, D.C., 181, 353, 358 
Wasp, 446; see also Insects 
Waste grain, 33,62,175, 227; 427, 440 
American Wigeon, 165 


Green-winged Teal, 149 

Mallard, 131, 135-136 

Northern Pintail, 161 
Water Bank Act, 466 


Water boatmen, 126, 136, 137, 139, 150, 153, 154, 162, 


168, 169 
see also Insects 
Water bulrush, 147, 171; see also Bulrushes 
Water crowfoot buttercup. See Buttercups 
Water hemp, 121, 149 
waterfowl food habits, 121 
Blue-winged Teal, 153 
Gadwall, 165 
Green-winged Teal, 150 
Matlard#! 22..125..136 
Northern Pintail, 159 
Wood Duck, 146, 147 
Water hickory, 146 
Water levels, 95 
effect of diversion, 52, 86, 87 
effect of fluctuations, 121, 125, 131, 135 
effect of high water, 28 
effect on spring migration, 223 
effect on wetland plants, 87, 88, 91 
management, 53, 54, 61, 421 
moist-soil impoundments, 424, 425, 427 
private waterfowl clubs, 33, 47, 91 
public hunting areas, 94, 95, 125 
Mississippi River, 76, 78 
moist-soil plants, 422, 423 
nesting habitat, 103, 105, 107 
weekly averages, 126 
Water lily. See Lilies 
Water oak. See Oaks 
Water pennywort, 152, 153, 163, 167 
Water Resources Development Act, 469 
Water star grass, 80, 169 
Water strider, 163; see also Insects 
Waterfowl Hunter Survey, 10, 11, 326, 335; see also 
Questionnaires 
Waterfowl hunting clubs, 44, 475 
baiting, 33 
habitat programs, 474-475 
see also Private duck clubs and goose clubs 
Watergrass, 163 
Watermilfoils 
spiked watermilfoil, 152, 163, 167 
waterfowl food habits: 
American Wigeon, 165 
Gadwall, 167 
Lesser Scaup, 140, 142 
Mallard, 125, 126, 129 
Ruddy Duck, 167 
Watson, John B., 356 
Waukegan, Illinois, 356 
Wayne County, 72, 346-347 
Weather, 52, 58, 191 
aerial inventories, 184, 185, 186, 238 
American Black Duck homing, 371 
Armistice Day Storm, 40-41 
Canada Goose, 103, 259, 267, 279, 402 
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game-farm Mallard, 450 
harvest rate, 348 
hunter preference, 414 
Mallard homing, 367 
migration 192, 194.216;-223, 251,252,253 
waterfowl feeding habits, 132, 138, 173 
Weeks-McLean Bill, 19 
Weldon Springs State Park, 111 
West Memphis, Arkansas, 29 
West Virginia, 362, 370, 375 
Wetland Loan Act, 433, 465 
Wetland Reserve Program, 471 
Wetland restoration, 56, 421, 429, 431, 432, 433, 463, 
ATA Le 
Wetlands America Trust, 474 
Wetmore, Alexander, 356, 357 
Wheat, 29, 33, 180, 270, 281, 282, 437 
waterfowl food habits: 
Canada Goose, 171, 172, 173, 174, 431 
Green-winged Teal, 152 
Lesser Scaup, 142 
Malate cn 24 eo? loka 20! 
Pia leoelSsoel sie AZ 
Northern Pintail, 159 
teals, 156 
Wood Duck, 99, 149 
Whistler. See Common Goldeneye 
White County, 99, 135, 346-347 
White oak. See Oaks 
White pine, 37 
White water lily. See Lilies 
White-cheeked Goose, 260, 462 
White-fronted Goose, 309, 406, 409 
Whiteside County, 68, 69, 72, 73, 344, 346-347 
Whooping Crane. See Cranes 
Wigeongrass. See Common wigeongrass 
Wild grape, 136, 146, 150 
Wild Turkey, 14, 23, 102 
Wildcat, 14 
Wilder Farms, 56 
Will County, 102, 110, 297, 299, 300 
harvest, 333, 346-347 
presettlement wetlands, 68, 72 
William E. Pratt Manufacturing Company, 27, 36 
Williamson County, 102, 269, 278, 293, 305 
harvest, 289, 290, 346-347 
hunter success rate, 291, 294 
presettlement wetlands, 72 
Willow, 50, 69, 78, 88, 91, 283, 424 
Willow oak. See Oaks 
Wing dam, 76, 283 
Winnebago County, 72, 85, 346-347 
Winnebago Marsh, xiii, 68, 69, 73, 95, 97, 111, 461 
Winona, Minnesota, 41 
Winous Point Shooting Club, 42, 330 
Wintering, 1, 92, 253, 254 
aerial inventories, 181, 182, 185, 261, 412 
American Black Duck, 467 
Blue-winged Teal, 153 
Canada Goose, 172, 174, 267, 272, 305 
Canvasback, 250 
Gadwall, 429 
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Giant Canada Goose, 279 
habitat, 422, 426, 428 
Lesser Scaup, 143 
Mallard, 134, 229, 407 
refuges, 435 
shortstopping, 269 
Wintering grounds, xiii, 1, 67, 279 
American Black Duck, 370-372 
American Wigeon, 378 
banding, 354, 413 
Blue-winged Teal, 383, 384 
Canada Goose, 183, 243, 258, 259, 260, 264, 
267, 398, 401, 402-403, 431, 434 
Canvasback, 394, 395 
cooling lakes and reservoirs, 252 
effects on duck production, 181 
flyways, 251, 357 
food requirements, 439 
Lesser Scaup, 392 
Lesser Snow Goose, 301 
Louisiana, 251, 393 
Mallard, 191, 228, 363-369 
Midwinter Waterfowl Inventory, 182 
Northern Pintail, 380, 381, 382 
protection, 466, 468 
Redhead, 397 
refuges, 429, 430, 435 
Ring-necked Duck, 388, 389 
Wood Duck, 372, 373, 374, 375, 378 
Wisconsin, 3, 23, 62, 262, 263, 403, 404, 405, 406, 448, 
465 
band recoveries: 
American Black Duck, 370, 371 
American Wigeon, 378 
Blue-winged Teal, 383, 384 
Canada Goose, 399, 400, 401, 402 
Canvasback, 397 
Green-winged Teal, 386 
Lesser Scaup, 391, 392, 394 
Mallard, 362, 364, 367, 368 
Northern Pintail, 380, 381, 382 
Redhead, 397 
Ring-necked Duck, 387, 390 
Wood DuCcKk#3 73.33 75..377 
Giant Canada Goose, 100, 101, 102, 105, 446 
harvest, 280, 307, 414 
estimates, 317, 330-331 
Canada Goose, 278, 285, 326, 
328-329 
Mallard, 322-323 
Wood Duck, 324-325 
regulations, 415, 420 
migration: 
Canada Goose, 216, 267, 268, 269, 270 
Canvasback, 206 
Mallard, 367 
Ringed-necked Duck, 389 
refuges, 278, 305, 428, 431, 432, 433 
waterfowl food habits, 148, 172 
waterfowl inventories, 253, 254, 261, 262, 263, 
268, 373 


Wisconsin River, 268, 270 
Wisconsinan glacier, 13, 85 
Wolf Island, Missouri, 281 
Wolf Lake, Illinois, 69, 282 
Wood Duck, 23, 24, 39, 184, 186, 441-446, 452, 459 
banding, 413 
longevity, 408, 409 
recoveries, 372-378 
survival, 349, 406, 407 
food habits, 13, 58, 70, 86, 93, 113, 114, 145-149, 
424 
habitat, 421, 425 
harvest, 313, 314, 317, 337, 341, 342, 343, 351, 419 
chronology, 344, 345 
estimates, 309, 315, 340 
regulations, 19, 26, 330, 331, 414, 416, 417 
migration, 67, 191, 251 
nesting, 95, 98-100, 105, 112 
Woodford County, 46, 297, 299 
harvest, 333, 346-347 
number of duck clubs in, 44—45 
presettlement wetlands, 72 
Woodford County Fish and Wildlife Area, 58, 114, 327 
harvest, 333, 336, 337, 338-339 
waterfowl habitat, 94, 427 
Wright, John, 55 
Wright shoalgrass, 158 
Wyoming, 362 
Yellow birch. See Birches 
Yellow bristlegrass. See Bristlegrasses 
Yellow-fruit sedge. See Sedges 
Yellowlegs, 24 
Yucatan, Mexico, 153 
Yukon, 362 
Yukon Flats, 392 
Zebra mussel. See Mussels 
Zoning, 11, 417-418 
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